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Microphones Of Quality

Many engineers and tech
nicians in the sound field 
have expressed the need 
for a microphone embody
ing several salient charac
teristics. The most urgent 

requirements embrace a unidirectional pick-up, with a good 
response and high output, which heretofore have not been 
obtainable in one unit.

The D9 D YN AM IC , a pressure velocity microphone, with 
pick-up from  one side only, adequate frequency response and 
high output, plus the usual dynamic microphone qualities 
of ruggedness, immunity to weather conditions, and circuit 
adaptability, should fill the majority of requirements.

D7-D7T . . ..............£7/15/- ea. (T)

A rr.cvmg-coit microphone is considered the best all-purpose 
sound pick-up device. The high efficiency oi  "Am erican ”  assures 
its popularity in all branches of the sound field, and its all 
metal construction means that with proper care it should last 
indefinitely,

THE NEW "C L IP PER " DYNAM IC
Another “ Am erican”  Moving-Coii Microphone, featuring HIGH 

O U TPU T — SM A LL  SIZE -  RUGGEDNESS — F ID E L IT Y  -  
T R IM  — EFF IC IE N T DESIGN -  LONG L IFE  — S T A B IL IT Y  

D7 AND D7T M ICROPHONES come complete with 12‘,2ft  cabie 
and Amphenol plug. Chrome finish ts-27 Conncctor. O ver-a ’ l 
height. 21-fin. Diameter l'fein  Net weight, 8 Vi ounces. 

A P PL IC A T IO N S : Excellent fot communication purposes, airplane use, 
M arine Safety-at-Sea installations, police broadcasting, amateur communi
cation, public address, indoor and outdoor installations. D7T High Im 
pedance 10,000. D7 Low Impedance 50 ohms.

Healings Sole Agents for American Microphones

AM ERICAN' D9T UN IDIRECTIO N AL DYNAM IC
TH E D9 U N ID IR E C TIO N A L  D YN AM IC  

M ICROPHONE is recommended for public 
address and general sound installations, 
because its energy response field (cardioid 
of revolution) excludes extraneous pick-up 
and reduces feed-back by two thirds. May 
be used for close talking due to the modi
fied velocity section, which also reduces 
wind noises to a minimum. Net weight, 
2 Vi ibs Packed weight, 4 lbs. Height, 
7 in.; depth. 2\'4 in .; breadth, 2 Vi in. 
Standard %-27_ thread provided for sus
pension or stand mounting. Finish: Satin 
Chrome. 25ft. shielded rubber-jacketed 
cable supplied with each microphone. D9, 
Low Imp. (50 ohms). D9T. High Imp. 
( 10,000 ohms). D9-D9T £10/5/- ea. (T)

“CROWN” Precision 
“PERMATUNE” IF. TRANSFORMERS

Type ISP'465
This T ransform er is fitted to a 4% in. 

x *l% in. square can. A  single screw each 
end is used for adjustm ent, w h ic h . is 
obtained by IN D U C T A N C E  variation, 
the usual compression type m ica trim 
mers being replaced by ceramic m oulded  
fixed m ica condensers, tested to w ith in  
2*2  per cent, o f capacity used. These 
condensers are m anufactu re^ to have 
absolutely no C A P A C IT Y  D R IF T  under 
most adverse conditions. Once ad 
justed the screw is locked in position  
with a special LO C K IN G  N U T , thus 
obviating even the remotest possibility  
of frequency drift due to vibration and  
changing atm ospheric conditions. The  
advantages of this means of a lignm ent 
will at once be obvious when used in 
northern or sub-tropical climates. Once 
adjusted and locked in position, these 
units can be definitely guaranteed to 
retain their adjustm ent and “Q ” factor 
under the most adverse conditions.

Type ISP/465 No. 1 and No. 2.

Radio Components
" C R O W N "  

"P E R M A T U N E "  
B / C  C O ILS  

C IV /a e r . R .F ., Osc.
Price 7 /6  (T )  

Square Can 2%in  
x l% in . sq. 
‘Precision M atched” 
to laboratory stan 
dards by induct
ance variation, w ith  
adjustable  i r o n  
core. Perfect track
ing with a 1 1 
“Crow n” dials
guaranteed.

" C R O W N " P O R TA B LE  
B A T T E R Y  K IT  

and LOOP A E R IA L
For use with the new 1.4 volt 

valves.
3 3 /6  (T )

W rite for Free C ircuit Chart.

All “Crown Products are 
true to label

P O R TA B LE C A B IN ET S  
Prices from 1 9 /6  ea.

PRICE - 12'6(T)

"C R O W N "  
"P E R M A T U N E "  

S /W  CO ILS
CIX/12 Aer., R.F. Osc. 
(12/35 M etres) CIX/16 
Aer., R.F., Osc. (16/50 

Metres)
Price 4 / 6  (T )

Every coil matched to 
track perfectly with 
“C row n” dials, by varia
tion of iron core. O pti
m um  perform ance on al) 
bands guaranteed.

"Crown" Technical 
Review No. 1

Enclosed free in every “ Crown”  
Carton. The “ Crown”  Technical 
Review provides complete circuit 
data fo r all Products, together 
with circuit constants for all types 
of receivers, All Color Codes, Full 
Instructions on testing and a lign
ment, both with and without sig
nal generator. Complete instruc
tions on how to apply Press But
ton Tuning to your old or new 
receiver.

W rite to Healings for Free 
Copy. Enclose 2d stamp to 
cover postage.

Write for Free Copy of the “Crown99 Radio Catalogue.

Mail Orders
H e a l in g s  M a i l  O rd e r  
S e rv ice  is fa s t  a n d  
e ffic ien t. C o u n t ry  a n d  
In te rs ta te  c l ie n ts , a d 
d re s s  a l l  o rd e rs  an d  
in q u ir ie s  to M a i l  O rd e r  
D e p a r tm e n t  H E A L I N G S  
P T Y .  L T D . ,  261 S w a n s -  
ton  S t ., M e lb o u rn e .
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Microphones Of Quality 
A moving-con  into; °phone  is considered  the hest all-purpose 

sound pick-up device.  The high efficiency of "American" assures 
de popularity in all branches of  the sound field, and its all 
metal construction means that with proper care it should last 
indefinitely. 

THE NEW "CLIPPER" DYNAMIC 
Another "American" Moving-Coil Microphone, featuring HIGH 

OUTPUT — SMALL SIZE — RUGGEDNESS —  FIDELITY  — 
TRIM — EFFICIENT DESIGN -- LONG LICE — STABILITY 

DI AND OTT MICROPHONES come complete with 12 !it t. ea hie 
and Amphenol plug.- Chisme finish là-27 Connector.  Over-all 
height. 21io.  Diameter. I thins  Net weight, ea ounces. 

APPLICATIONS:  Excellent  for  communication  purposes,  airplane  use, 
Marine Safety-at-Sea  installations.  police broadcasting,  amateur comin tint-
cation,  public address,  indoor  anti  outck,or installa tions.  OTT  High  Im-
pedance 10,000.  D7 Low Impedance 50 ohms. 
Healings Sole Agents for  American Microphones 

'AMERICAN' D9T 
Many engineers and teen-

nicians in the sound field 
have  expressed  the  need 
for a microphone embody-
ing several salient charac-
teristics.  The most urgent 

requirements embrace a unidirectional pick-up, with a good 
response and high output, which heretofore have not been 
obtainable in one unit. 

The DO DYNAMIC, a pressure  %relocity  microphone,  with 
p.ck- up from one side «Ay, adequate frequency response and 
- hIgh  output,  plus  the  usual  dynamic  microphone qualities 
of ruggedness, Immunity to weather conditions, and circuit 
adaptabiOty, should fill the majority of requirements. 

D7-D7T  £7/15/- ea. (T) 

UNIDIRECTIONAL DYNAMIC 
THE D9  UNIDIRECTIONAL DYNAMIC 

MICROPHONE Ls recommended for public 
address  and  general  sound  installations, 
because Its energy response field (cardinici 
of revolution) excludes extraneous pick-up 
and reduces feed-back by two thirds.  May 
be used for close talking due to the modi-
fied  velocity section,  which  also reduces 
wind noLses to a minimum.  Net weight., 
'LIZ lbs Packed weight, 4 lbs. Height, 
'I in.;  depth,  2 I'a In.;  breadth,  2lZ in. 
Standard Ye-27  thread provided for  sus-
pension or stand mounting.  Finish: -Se tin 
Chrome.  251t.  shielded  rubber-jacketed 
cable supplied with each microphone.  Dd, 
Low Imp.  (SO ohms).  DOT.  High  Imp. 
( 10,030 ohms). 
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'CRO WN" Precision 
"PERNIATUNP IS. TRANSFORMERS 

Type 1SPt465 
i'Ins Transformer is fitted to a 43,in. 

X 1.,j8in. square can. A single screw each 
end is used for adjustment, which. is 
obtained  by  INDUCTANCE  variation, 
the usual compression type mica trim-
mers being replaced by ceramic moulded 
fixed mica condensers, tested to within 
21/2 per cent, of capacity used.  These 
condensers  are  manufactured  to  have 
absolutely no CAPACITY DRIFT under 
most  adverse  conditions.  Once  ad-
justed the screw is locked in position 
with  a special  LOCKING  NUT,  thus 
obviating even the remotest possibility 
of frequency drift due to vibration and 
changing atmospheric conditions.  The 
advantages of this means of alignment 
will at once be obvious when used in 
northern or sub-tropical climates. Once 
adjusted and locked in position, these 
units can be definitely  guaranteed to 
retain their adjustment and "Q" factor 
under the most adverse conditions. 

Type ISP/465 No. 1 and No. 2. 

Radio Components 
"CROWN" 

"PERMATUNE" 
B/C COILS 

CIV/aer. R.F., Osc. 

Price 7/6 (T) 
Square  Can  2in 
x 13/4 in. sq. 
'Precision Matched" 
to laboratory stan-
dards  by  induct-
ance variation, with 
adjustable  iron 
core. Perfect track-
ing  with  all 
"Crown"  dials 
guara trteed. 

PRICE  -  12P6(T) 

Write for Free Copy of the 

"CROWN" 
"PERMATUNE" 
S/ W COILS 

CIX/12  Apr,,  R.F.  °sc. 
(12/35  Metres)  CIX/16 
Aer.,  R.F., Ose, (16/50 

Metres) 

Price 4/6 (T) 

Every  coil  matched  to 
track  perfectly  with 
"Crown" dials,  by varia-
tion of iron core.  Opti-
mum performance on all 
bands guaranteed. 

"CROWN" PORTABLE 
BATTERY KIT 

and LOOP AERIAL 
For use with the new 1.4 volt 

valves. 

33/6 (T) 

Write for Free Circuit Chart. 

All "Crown Products are 
true to label 

PORTABLE CABINETS 

Prices from 19/6 ea. 

"Crown" Technical 
Review No. 1 

Enclosed tree in every "Crowns" 
Carton.  The "Crown" Technical 
Review  provides  complete  circuit 
data  for  all  Products,  together 
with circuit constants for all types 
of receivers, All Calor Codes, Full 
Instructions on testing and align-
ment, both with and without sig-
nal generator.  Complete instruc-
tions on how to apply Press But-
ton Tuning  to your old or  new 
receiver. 
Write  to  Healings  tor  Free 

eXipy.  Enclose  2c1  stamp  to 
cover  postage. 

"Crown" Radio Catalogue. 

Mail Orders 
Dealings  Mail  Order 
Service  is  fast  and 
eflleient.  Country and 
Interstate  clients,  ad-
dress  all  orders  and 
inquiries to Mail Order 
Department DEALINGS 
PTY. LTD., let Swans-
ten  St.,  Melbourne. 



Page 4 (Listener In Handbook, No. 15) .SHORT WAVES

Hartleys will be pleased to quote for any set 
described in this handbook. Our quotations 

include only first-quality parts.

Have you a" copy o f the 
new

RADIOTRON
HANDBOOK

P u ll o f usefu l techni
ca l In form ation  ------

PR IC E  3/

PRECISION
TESTING
EQUIPMENT

Hartleys are Victorian distri
butors for this outstanding  
equipm ent —  they recom 
m end

Model 136 Multimeter
A h igh ly  sensitive m ultim eter  
operating in  the order of 
20,000 ohm s per volt fo r the 
D.C. voltage ranges. This  
enables A.V.C. voltages to be 
satisfactorily checked, there
by dispensing w ith  the use 
of a V acuum  T ube  V o lt 
meter. M ain  panel is o f po l
ished black bakelite, w ith  

attached sm aller 
panels. These panels 

are of etched nickel-silver, 
which gives an attractive a p 
pearance to the instrum ent  
which is supplied in portable  
case only. Tests include:
A.C. Volts thus—2.5, 10, 50. 250, 
1000; Output Volts— 2.5, 10, 50, 250, 
1000; D.C. Volts— 2.5, 10. 50, 250, 
1000; Microamps— 100; Milliatnps—  
1. 10, 50, 250.

Ohms — Five ranges, measuring trom less than \\ ohm to 10 
megohms, with internal batteries. Supplied complete with 
ten  prods. Alligator wires, and (nil operating instructions. 
Price, plus Sales T a x ............................... £ 9 / 5 / -

Write for Special TEST EQUIPMENT CATALOGUE

ELECTRON Noiseless 
AERIAL - - - 35 / -

Results are amazing with this proved aerial, 
suitable for broadcast or short wave recep
tion. Supplied completely assembled, ready 
for erection

Hartleys 
are Vic. 

Distributors

AMPLION
Electrically Welded

LOUD SPEAKERS
★  Efficiency
•jfc- Quality
^  Tonal Realism
■fa Absolute Dependability

ELECTRO-DYNAM IC Models
5E7 5in. Electro-dynamic 28/6
7E12 I'm. 
8E12 8in. 
10E12 lOin. 
12E12 12in. 
12E22 12in.

3 1 /-
3 4 /-
38/6
4 3 /-
56/-

PERM AGNETIC MODELS
5P8 5in. Permagnetie 31/6 
7P14 7in. „  40/6
12P14 12in. „  50 /-
12P20 12in. De Luxe 66/6 
12P64 12in. P.A. „  110/-

AMPLION
BRITISH-M ADE

PICKUPS
An efficient and  attractive p ick -up  sup 
plied in Bakelite case and fitted with  
V O L U M E  C O N T R O L  A ~ 
good quality  instrum ent < 
and exceptional value at.
Hartleys price o f ., 3 7 / ®

H I  R  T  I  E 1 V  V  T  Tfc 2 7 0  FL IN D ER S  S T R EET  (O PP O SITE S T A T IO N ) ,
1 f t  I  S j  f f i  *  £ 9  l i  I  H P  •  A N D  148 SW A N STO N  S T R EET

Y s
K I T S E T S

0
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IlEARTILLYS for  • . 

KIeT S E TS 
Hartleys will be pleased to quote for any set 
described in this handbook.  Our quotations 

include only first-quality parts. 

Have you a' copy of the 
new 

RADIOTRON 
HANDBOOK 

Full of useful techni-
Cal  information  —  

PRICE 3/ 

PRECISION 
TESTING 
EQUIPMENT 

Hartleys are Victorian distri-
butors for this outstanding 
equipment  —  they  recom-
mend 

Model 136 Multimeter 
A highly sensitive multimeter 
operating  in  the  order  of 
20,000 ohms per volt for the 
D.C.  voltage ranges.  This 
enables A.V.C. voltages to be 
satisfactorily checked, there-
by dispensing with the use 
of  a Vacuu m  Tube  Volt-
meter.  -Main panel is of pol-
ished  black  bakelite,  with 
securely  attached  smaller 
selector panels.  These panels 
are of  etched  nickel-silver, 
Which gives an attractive ap-
pearance to the instrument 
which is supplied in portable 
case only.  Tests Include: 
A.C. Volts thus-2.5, 10, 50. 250, 
1000; Output Volts-2.5, 10, 50. 25 0, 
1000; DC, Volts-2.5, 10, 50, 250,  
1000; Microampe-100; Milliamps-
1, 10, 50, 250. 

Ohm  rive  ineesuring tram less than tá ohm to 10 
megohnni,  with  Internal  batteries.  Supplied  complete with  £ 9 / 
test prods, Alligator wires. and full operating ins truc tions.  
Price, plue Sales Tan 

Write for Special TEST EQUIPMENT CATALOGUE   

ELECTRON Noiseless 
AERIAL - ,  35/. 
Results are amazing with this proved aerial, 

suitable for broadcast or short wave recep-
ticrn.  Supplied completely assembled, ready 
for erection 

111A R T L E YS  LT D. 

Alt/PLION 

Hartleys 
are Vic. 

Distributors 

Electrically Welded 

LOUD SPEAKERS 

* Efficiency 
* Quality 
* Tonal Realism 
* Absolute Dependability 

ELECTRO-DYNAMIC Models 
5E7 5in. Electro-dynamic 28/6 
7E12 7in  ,  ,  31/-
8E12 8m.  „  ,  34/-
10E12 10in. „  ,,  38/6 
12E12 12in. „  II  43/-
12E22 12in. „  ,,  56/— 

PERMAGNETIC MODELS 
5P8 5m. Permagnetic 31/6 
7P14 7in.  40/6 
12P14 12in.  50/-
12P20 12in. De Luxe 66/6 
12P64 12m, P.A. „  110/— 

AM1PLION 
BRITISH-MADE 

PICKUPS 
An efficient and attractive pick-up sup-
plied in Bakelite case and fitted with 
VOLUME  CONTROL.  A 
good quality  instrument 
and exceptional value at3 v6 
Hartleys  price  of  .. 

270 FLINDERS STREET  (OPPOSITE STATION), 
AND  148 SWANSTON STREET 

• 
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A Pocket Receiving Set. ..
T ^ H E  imagination can play with the idea of a Pocket Receiv- 

ing Set. How pleasant to sit at one’s work with a vest- 
pocket set cheering dull moments with some bright music !

Try making a Pocket Receiving Set of your-State Saving- 
Bank Pass-book. Y our Pass-book will prove receptive to ail 
that you can bestow upon it, and in return it will repay you 
a hundred-fold in pleasures that must forever remain beyond 
your reach —  unless you Save !

Save systematically — Bank regularly 

T  H F

STATE SAVINGS BANK OF VICTORIA
T H E  B E S T  P L A C E  F O R  Y O U R  S A V I N G S
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A Pocket Receiving Set. 
THE imagination can play with the idea of a Pocket Receiv-

ing Set.  How pleasant to sit at one's work with a vest-
pocket set cheering dull moments with some bright music ! 

Try making a Pocket Receiving Set of your State Saving-
Rank Pass-book. Your Pass-book will prove receptive to all 
that you can bestow upon it, and in return it will repay you 
a hundred-fold in pleasures theit must forever remain beyond 
your reach — unless you Save ! 

Save systematically — Bank regularly 

THE 

• • 

STATE SAVINGS BANK OF VICTORIA 
THE  BEST  PLACE  FOR  YOUR  SAVINGS 
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HOMECRAFT
RADIO KIT SPECIALISTS 

CONCESSION PRICES on MATCHED KITS of

PTY.
LTD.

PARTS

The A /c  Dual-Wave Super Six
£  6 6 0 Specified Parts with Chassis.

3 11 3 Valves to Match.

1 14 6 Rola 8in. Speaker

Battery, Air-cell or Vibrator D.W. Five

OUR CONCESSION 
PRICE COMPLETE

£9/1©/-
Universal Reflexed 
D.W. Super Five

Kit of Matched Parts as specified
Latest Type V a lv e s .......................

E.R. Aircell .. ................................

_ B Batteries

The Air Cell Dual Wave Four

£ 9  15 
4 7 

2 15 
1 17 

1 10

Kit of Parts as specified .. .. .. £ 7  10

Matched V a lves .......................... 3 6
Rola Permagnetic Speaker 8in. 1 10

E.R. A ir c e ll ................................  2  15
B Batteries .. .. .. .................  1 17

Rola Permag
netic Speaker.

OUR CONCESSION 
PRICE COMPLETE

0 

6 

0
6

0

£17/2/6
Total Concession Price . . < £ 1 4 / 5 / 6

for use on A.C. or D.C. supply.
Parts with chassis as specified................. £ 9  15 0

Valves to s u it ...........................................  ® ®
Rola 8in, Permagnetic Speaker .. . .. 1 10 0

Total Concession Price . £ 1 4

A Simple Short Wave Converter
For attaching to any existing broadcast receiver Cc 
plete Kit of Parte with Valve; to suit your present

Our Concession Price £3/19/6
The S.W. Headphone Super Four (A .C .)
Kit of Specified Parts . . ........................ £ 1 1  10 0

Matched V a lves ......................................... 4 4  9

Headphones, best qu a lity .................. ...  1 2 6

Concession Price Complete
........................................£14

A/c Dual-Wave 
T.R.F. Four

Kit of Matched Parts. See text...............  ^  5 4 3
Valves to M atch ....................................... 2 1 5  9
Rola “8” Speaker...................................... 1 14 6

Special Concession Price 
for Complete Outfit £8/5/-
Still the Favorite
THE MELODIOUS SUPER THREE
Write for free six-page 
technical booklet.
Best battery set yet de
veloped for the country 
man. A Reflex Super- 
het, using new Radio- 
tron valves.
Homecrafts Ezy- 
built Kit, which 
includes valves,
Rola 6% in. speak
e r  ( P e r  m ag.),
3-45 Volt H.D. 
batteries, C bat
tery, and 2 Volt 
100 amp. accumu
lator.
Onr Price £9/5/- Complete

Free Constructional Booklet. Send 2d. Stamp.

Dealer Constructors use PALEC 
Test Equipment.

Write to RADIO-AID for free 
advice and guidance on assem- " 
bling your kit set.

consult HOMECRAFTS PTY. LTD.
W hen completed your K it Set can be 
accurately aligned and checked by our 
engineers for the nom inal sum of 7/6>

211 Swanston St., 
Melbourne 

290 Lonsdale St.

Phone Cent. 8200. 
Country Calls, TL202
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HOM16, r LTD. 
e i\ mkt eb. PTY. 

RADIO KIT SPECIALISTS 
CONCESSION PRICES on MATCHED KITS of PARTS 

The A/c Dual-Wave Super Six 
£6  6 
3 11 

1 14 

0 Specified Parts with 

3 Valves to Match 
6 Rola 8in. Speaker 

OUR CONCESSION 
PRICE COMPLETE 

£91101-
teseetw Ai00\100%.0"ftiage0.0" 

Universal Reflexed 
D.W. Super Five 

for use on A.C. or D.C. supply 

Parts with chassis as specified .. 

Valves to suit .. 

Rola 8in Permagnetic Speaker .. 

Chassis. 

Battery, Air-cell or Vibrator D.W. Five 
Kit of Matched Parts as specified .. 

Latest Type Valves .. 

E.R. Aircell 

The Air Cell Dual Wave Four 
Kit of Parts as specified 

Matched Valves .. 

Rola Permagnetic Speaker 8in. 

E.R. Aircell  , • 

B Batteries .. 

Total Concession Price 

£9 15 0 
5 0 0 •• 
110 0 

Total Concession Price. £.1z1 

A Simple Short Wave Converter 
For attaching to any existing broadcast receiver  Com-
plete Kit of Parts with Valve: to suit your present set 

Our Concession Price £3119/6 

The S.W. Headphone Super Four (A.C.) 
Kit of Specified Parts ..  1110 0 
Matched Valves  4 4 9 
Headphones best quality ..  1 2 6 

Concession  Price Complete 
. . . . . . £14 

£7 10 0 
3 6 6 
1 10  0 
2 15  0 i 
1 17  6 

. . £14/5/6 

.0  ed  ot  dp4. 

• • 

B Batteries .. . 
Rola Permag-
ne tic Speaker. 

OUR  CONCESSION 
PRICE  COMPLETE 

Kit of Matched Parts  See text. 

Valves to Match .. 

Rola "8" Speaker .. 

Special Concession Price 
for Complete Outfit  £8151-

Still the Favorite 

THE MELODIOUS SUPER THREE 

.. £9 15  0 
4 7 6 
215  0 
1 17  6 

1 10  0 

=7/2/6 

A/c Dual-Wave 
T.R.F. Four 

£5  4 3 
2 15  9 
1 14  6 

Write for free six-page 
technical booklet. 
Best battery set yet de-
veloped for the country 
man.  A Reflex Super-
het, using new Radio-
tron valves. 
Homecraf ts Ezy-
built Kit, which 
includes  valves, 
Rola 6%in. speak-
er  (Per mag.), 
3-45  Volt  H.D. 
batteries, C bat-
tery, and 2 Volt 
100 amp accumu-
lator. 

Our Price £9/5/- Complete 
Free Constructional Booklet.  Send 2d. Stamp. 

Write to RADIO-AID for free *  Dealer Constructors u  When completed your Kit Set can be se PALEC * 
accurately aligned and checked by our advice and guidance on assem- Test Equipment.  m bling your kit set. engineers for the nominal su  of 7/6. 

For further 
particulars 
consult 

211 Swanston St., 

110IVIECRAFTS PTY. LTD. 290MLeolbnosjtarree St. 
Phone Cent. 8200. 

Country Calls, TL202 
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SHORT WAVES
F i r s t  let us get an 

idea of what Short- 
Waves are. For all 

practical purposes the 
radio spectrum may be 
said to extend from 1 to 
30,000 metres. The top 
portion of this spectrum, 
from 1000 to 30,000 
metres, is usually termed 
the Long-Wave range. 
It is used chiefly for 
Mc.rse Code trensmission, 
although a section be
tween 700 and 2000 
metres is used by Euro
pean countries for Long- 
Wave broadcasting.

The Medium - Wave 
range from 200 to 550 
metres is given over en
tirely to domestic broad
casting, being particu
larly widely used for this 
purpose in America, 
Australia and Canada.

Next comes the Short- 
Wave range, w h i c h 
usually is considered ' to 
lie between 10 and 100 
. metres: It is in this 
wave band that the chief 
International communi
cations and International 
broadcasting systems are 
operated.

Below 10 metres is the 
Ultra-Short Wave range 
which is now being de
veloped for television, 
facsimile transmission 
and v special . short-dis- 
tance' point-to-point ser
vices.’

^Transmission 
Principles

BEFORE we can appre- 
ciate the difference 

between and the relative 
values of these four wave 
bands we must have a 
working idea of the fun
damental principles of radio trans
mission.

The primary object of a radio trans- 
. mitter is to set up a train of impulses 
in the conducting medium, called the 
Ether tor want of a better name, which 
surrounds the earth. At some 100 to 
150 miles above the earth, however, is 
a non-conducting belt called the 
Heaviside Layer through which the 
transmitter signals either will not pass 
or, if they do, are lost in outer space.

The Heaviside Layer, might be 
thought of as a huge mirror and the

f o r e w o r d

RECEPTION of overseas short-wave broad
casting stations has long been a hobby 
of the radio tinkerer and the experi

menter. So far back as 1924 radio enthusiasts 
were tuning in the broadcasts of the American 
station KDKA.

Overseas reception has improved enormously 
since those days, however, and it is now possible, 
with the aid of suitable receivers, to hear the 
broadcasts from London, Paris, New York, Rome
—  in fact, practically every world capital —  at 
a strength and clarity approaching that of local 
broadcasts.

The present international situation has given 
an added fillip to short-wave listening, for it is 
on these wave lengths that the latest news com
mentaries from both belligerent and neutral 
countries are to be heard.

Unfortunately, many newcomers to the ranks 
of overseas listeners fail to obtain satisfactory 
reception because , they do not appreciate the 
differences between short and medium wave 
reception and are ignorant of the technicalities 
of the equipment necessary to tune in the high 
frequency stations.

The purpose of this manual is to clear up these 
misunderstandings on the part of the general 
public and to assist the home builder and the 
experimenter in the construction of suitable 
receivers.

% £Mor
signals from a radio transmitter as a 
beam of light. I f  the transmitter 
(light beam) is directed towards the 
Heaviside Layer (mirror) at an angle 
of 45 degrees then the signals (light) 
will be reflected groundwards at an 
angle of 45 degrees from the point at 
which they hit the Layer.

Now, long wave transmissions take 
place at a low frequency and it has 
been, found that the lower the fre
quency the flatter the angle at which

the transmitted impulses 
strike the reflecting layer. 
This reflected signal is 
called the “Sky Wave.” 

However, the train of 
impulses set up by the 
radio transmitter also 
travels over the surface 
of the earth where it is 
weakened to a greater or 
lesser extent—depending 
upon the wave length 
used—by the absorptive 
capacities of trees, moun
tains, tall buildings and 
the earth itself.

We can summarise the 
four wave band groups 
by saying:

Long-Waves t r a v e l  
easily over the surface of 
the earth and are not 
nearly so subject to loss 
as Medium, Short or 
TJltra-short-waves. O n * 
the other hand, Long- 
Wave transmission re
quires high power, and in 
tropical and sub-tropical 
areas is subjected to con
siderable interference by 
Static.

Medium-wave trans
mission requires less 
power than Long-Wave 
transmission, but the 
Ground Wave from such 
transmitters is subject 
to serious losses at dis
tances over 100 miles. 
Transmitter operating on 
the higher medium 
waves—around 500 met
res—cover greater areas 
by Ground Wave than 
do those operating on 
the lower wave lengths— 
around 200 metres.

Most of the national 
broadcasting stati o n s 
operate in the region 
from 350 to 550 metres, 
but need high powers to 
provide adequate cover

age in country areas. The lower pow
ered Commercial broadcasting stations 
provide excellent coverage over purely 
local areas, become weakened badly 
between 50 and 100 miles, yet, by 
means of the reflected Sky Wave, are 
heard excellently 700 to 1000 miles 
distant.

Short Wave transmission. With the 
short waves it is found that the 
Ground Wave dies out rapidly—in 
some cases only a few miles distant 
from the transmitter. However, the
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SHORT WAVES  

FIRST let us get an 
idea of what Short-
Waves are.  For all 

practical  purposes  the 
radio spectrum may be 
said to extend from 1 to 
30,000 metres.  The  top 
portion of this spectrum, 
from  1000  to  30,000 
metres, is usually termed 
the  Long- Wave  range. 
It  is used  chiefly  for 
M•rse Code trensmission, 
although a section  be-
tween  700  and  2000 
metres is used by Euro-
pean countries for Long-
Wave broadcasting. 
The  Medium - Wave 

range from 200 to  550 
metres is given over 'en-
tirely to domestic broad-
casting.  being  particu-
larly widely used for this 
purpose  in  America, 
Australia and Canada. 
Next comes the Short-

Wave  range,  w h i-c h 
usually is considered 'to 
lie between 10 and 100 
.metres:  It is  in  this 
wave band that the chief 
International  communi-
cations and International 
broadcasting systems are 
operated. 
Below 10 metres is the 

Ultra-Short Wave range 
which is now being de-
veloped  .f or  television, 
facsimile  transmission 
and r special  short-dis-
tancé" point-tó-point ser-
vices.' 

.;Transmission 
Principles ' 

BEFORE we can appre-
ciate the difference 

between and the relative 
values of these four wave 
bands we must have a 
working idea of the fun-
damental principles  of radio trans-
mission. 
The primary object of a radio trans-

mitter is to set up a train of impulses 
in the conducting medium, called the 
Ether for want of a better name, which 
surrounds the earth.  At some 100 to 
150 miles above the earth, however, is 
a non-conducting  belt  called  the 
Heaviside Layer through which  the 
transmitter signals either will not pass 
or, if they do, are lost in outer space. 
The  Heaviside  Layer  might  be 

thought of as a huge mirror and the 

.J'oretvori 

R
ECEPT1ON of overseas short-wave broad-
casting stations has long been a hobby 
of the radio tinkerer and the experi-

menter. So far back as 1924 radio enthusiasts 
were tuning in the broadcasts of the American 
station KDKA. 

Overseas reception has improved enormously 
since those days, however ,and it is now possible, 
with the aid of suitable receivers, to hear the 
broadcasts from London, Paris, New York, Rome 

— in fact, practically every world capital — at 
a strength and clarity approaching that of local 
broadcasts. 

The present international situation has given 
an added fillip to short-wave listening, for it is 
on these wave lengths that the latest news com-
mentaries from both belligerent and neutral 
countries are to be heard. 

Unfortunately, many newcomers to the ranks 
of overseas listeners fail to obtain satisfactory 
reception because they do not appreciate the 
differences between short and medium wave 
reception and are ignorant of the technicalities 
of the equipment necessary to tune in the high 
frequency stations. 

The purpose of this manual is to clear up these 
misunderstandings on the part of the general 
public and to assist the home builder and the 
experimenter in the construction of suitable 
receivers. 

Ile editor 

signals from a radio transmitter as a 
beam of light.  If the transmitter 
(light beam) is directed towards the 
Heaviside Layer (mirror) at an angle 
of 45 degrees then the signals (light) 
will be reflected groundwards at an 
angle of 45 degrees from the point at 
which they hit the Layer. 

Now, long wave transmissions take 
place at a low frequency and it has 
been found that the lower the fre-
quency the flatter the angle at which 

the transini ',Leo impulses 
strike the reflecting layer. 
This reflected  signal is 
called the "Sky Wave." 
However, the train of 

impulses set up by the 
radio  transmitter  also 
travels over the surface 
of the earth where it is 
weakened to a greater or 
lesser extent—depending 
upon  the  wave  length 
used—by the absorptive 
capacities of trees, moun-
tains, tall buildings and 
the earth itself. 
We can summarise the 

four wave band groups 
by saying: 
Long- Waves  travel 

easily over the surface of 
the earth and are not 
nearly so subject to loss 
as  Medium,  Short  or 
Ultra-short-waves.  O n • 
the other  hand. Long-
Wave  transmission  re-
quires high power, and in 
tropical and sub-tropical 
areas is subjected to con-
siderable interference by 
static. 
Medium-wave  trans-

mission  requires  less 
power  than Long-Wave 
transmission.  but  the 
Ground Wave from such 
transmitters  is  subject 
to seriouS losses at dis-
tances  over  100  miles. 
Transmitter operating on 
the  higher  medium 
waves—around 500 met-
res—cover greater areas 
by Ground Wave than 
do  those  operating  on 
the lower wave lengths— 
around 200 metres. 
Most of the national 

broadcasting  stati o n s 
operate  in  the  region 
from 350 to 550 metres, 
but need high powers to 
provide adequate cover-

age in country areas. The lower pow-
ered Commercial broadcasting stations 
provide excellent coverage over purely 
local areas, become weakened badly 
between 50 and 100 miles, yet, by 
means of the reflected Sky Wave, are 
heard excellently 700 to 1000 miles 
distant. 

Short Wave transmission.  With the 
short waves it is found  that  the 
Ground  Wave  dies  out  rapidly—in 
some cases only a few miles distant 
from the transmitter.  However, the 
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Sky Wave may provide reception up to
12.000 miles or more distant, depending 
on the wave length used and the trans
mission conditions existing at the time.

Ultra-Short-YVaves are also known 
as Quasi-Optical waves because for 
all general purposes their transmission 
range is restricted to the optical dis
tance between the transmitter and 
receiver.

Heaviside Layer's Part
r r o  return to the Heaviside Layer and 

its effect on short-wave transmis
sion. We have referred to the layer 
as being analogous to a giant mirror. 
However, it is not a smooth mirror nor 
is it a stable one. First let us explain 
that this non-conducting layer is pro
duced by the bombardment of the 
earth’s atmosphere with ions (electric 
particles) from the sun. The inten
sity of this bombardment varies from 
hour to hour and from day to day. 
Further, it is subject to an 11-year 
cycle of activity.

With a given short-wave transmitter 
the receiving station may be too far 
away to receive the Ground Wave sig
nal. However, the Sky Wave signal 
directed towards the Heaviside Layer 
will hit it at such an angle that the 
reflected signal will come down at the 
desired reception point.

Between the point at which tilt 
Ground Wave died out and the Sky 
Wave was reflected back to earth no 
signal from this particular station 
would be audible. This “Skip Dis
tance” area will vary with the wave
length used and the time of the day 
or night at which the transmission 
takes place.

It should not be thought from the 
foregoing that the radiated signal is 
in the form of a pin point. Rather 
it is cone shaped and so the spatter
ing of the Heaviside Layer with the 
transmitted signal causes a similar 
spattering effect with the reflected 
signal so that the area over which the 
reflected signal may be heard is quite 
wide.

Furthermore, multiple reflections — 
seven for a 15 metre wave to cover
10.000 miles—in which the reflected 
signal is again directed towards the 
Heaviside Layer after it has reached 
the earth—are common in short wave 
transmission.

Fading Explained
rpHE foregoing and our earlier ex- 

planation of the Heaviside Layer 
gives us the reason for two of our 
short wave problems—fading, and the 
complete disappearance of a station 
which earlier was being heard at ex
cellent strength.

Fading—the waxing and waning of 
signal strength — is caused by move
ments in the height of the Heaviside 
Layer above the earth.

This in turn is caused by variations 
in the sun’s ionic bombardment and 
by the effect which the ultra-violet rays 
emitted by the sun have on the non
conducting qualities of the Heaviside 
Layer.

With the transmitting station operat
ing from a fixed position and radiat
ing a signal towards the Heaviside 
Layer at a definite angle, it can be 
appreciated that if the layer rises, the 
reflected signal will come down further 
away and if it falls will come down 
nearer to the transmitter.

The practical effect of this move
ment is that the signal is momentarily 
weakened or in severe cases caused en

tirely to disappear. As the layer returns 
to the precise point at which the cor
rect reflection is obtained, so the re
ceived signal is heard at normal 
strength.

This is the simplest form of fading 
encountered in short-wave reception. 
Another more complex form is that in 
which, although the signal is only 
slightly weakened, the fade-out is ac
companied by tonal distortion in which 
both music and speech become unin
telligible. This effect is caused by the 
multiple reflection of the transmitted 
signal so that one reflected signal ar
rives at the receiver out of step (phase) 
with the other.

A third effect, noticed sometimes in 
reception of the lc'wer wave-length 
(highest frequency) stations, is the so- 
called “echo effect,” Here, although 
the transmission of music is not seri
ously affected, speech is marred by a 
reverberation or echo.

The explanation offered for this phe
nomenon is that the signal has been 
reflected completely round the world. 
At one stage of its reflection portion 
of its energy was picked up by the 
receiver, but sufficient energy was still 
left for the signal to continue its re
flections until it again reached the re
ceiver, but some fraction of a second 
later than the first received signal.

SKIP DISTANCES FOR SHORT WAVES
SUMMER VALUE MIDDAY WINTER VALUE MIDDAY

Up to 10 Metres only direct Rays 
(No Skip)

10 Met............... 800 to 1000 Miles
16 Met............... 800 to 1000 Miles
21 Met............... 400 to 600 Miles
32 Met............... 300 to 450 Miles
40 Met............... 150 to 200 Miles
80 M. Nil.

Up to 10 Metres only direct Rays 
(No Skip)

10 Met............... over 1000 Miles
16 Met............... 1400 to 1500 Miles
21 Met.................... 800 to 900 Miles
32 Met...................  400 to 450 Miles
40 Met...................  200 Miles
80 Met. Nil.

SUMMER VALUE MIDNIGHT WINTER VALUE MIDNIGHT
16 Met. 2500 Miles
21 Met. 1000 Miles
32 Met. 700 Miles
40 Met. 400 Miles

3500 to 4000 Miles 
2000 Miles 
1000 Miles 
600 to 650 Miles

'rH E  above approximate skip dis- 
tances are the distances from the 

transmitter to the nearest point 
where the reflected ray returns to the 
earth at a maximum strength.

The shortest value of skip distance 
usually occurs around about midday 
and the midnight value is about 2% 
times the noon value.

At sunrise the skip distance be
comes very variable, but gradually 
falls back to the minimum at noon. 
The shorter the wavelength the 
greater the skip distance and weak 
and distorted signals must usually be 
expected in the skip area due to scat
tering, etc.

The amount of absorption of the 
ground and sky waves and of the 
angle of reflection of the sky waves 
depends on the wave-length used, the 
time of the day, and the seasonal con-

RANGE OF SHORT-W AVE SIGNALS
I T  is difficult to estimate the exact 

range of short waves, as this factor 
again varies with the time of day and 
wave-length. But it is interesting to 
note that if conditions for reception 
are good between two points in one 
direction, reception in the opposite 
direction on about the same wave
length is usually about equal.

MAXIMUM RANGE

Wavelength. Range Entire 
Daylight.

Range Entire 
Twilight.

Range Entire 
Darkness.

80 Met.
50 Met.
40 Met.
35 Met.
30 Met.
25 Met.

20 to 15 Met.

500 Miles 
1200 Miles 
2000 Miles 
3000 Miles 
4000 Miles 
7000 Miles 

10,000 Miles

1000 Miles 
3000 Miles 
5500 Miles 
9000 Miles

12.000 Miles
12.000 Miles
12.000 Miles

10.000 Miles
10.000 Miles 

9000 Miles 
5000 Miles 
4000 Miles 
2000 Miles

dition of that section of the earth’s 
surface over which the waves have to 
pass. Thus fading and skip distance 
effects are variable and cannot be pre
dicted with certainty. On the other 
hand, transmission engineers have a 
reasonably accurate knowledge of the 
requirements for a broadcast service 
between any two points of the earth’s 
surface at any given time or season. 
From this basic knowledge they plan 
the operating wave-lengths and the 
programme hours and adjust these to 
keep in touch with seasonal changes. 
From the short-wave listener’s angle 
some knowledge of the general trans
mission characteristics of the various 
short-wave lengths is essential. First 
it should be understood that there are 
nine special wave-bands set out in the 
13-100 metre spectrum especially for 
the needs of international broadcasting. 
These are the 13, 16, 19, 25, 31, 41, 49, 
62, and 90 metre bands.

This is why two-way communication 
is usually carried out with wave-lengths 
of about the same value.

From a 5 to 10 K.W. non-directive 
transmitter, the following are the ap
proximate maximum ranges. Range of 
transmission, however, is not greatly 
affected by the power used.
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on the wave length used and the trans-
mission conditions existing at the time. 
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tance between  the transmitter and 
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directed towards the Heaviside Layer 
will hit it at such an angle that the 
reflected signal will come down at the 
desired reception point. 
Between  the  point at  which  the 
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Wave was reflected back to earth no 
signal from this  particular  station 
would be audible.  This "Skip Dis-
tance" area will vary with the wave-
length used and the time of the day 
or night at which  the  transmission 
takes place. 
It should not be thought from the 

foregoing that the radiated signal is 
in the form of a pin point.  Rather 
it is cone shaped and so the spatter-
ing of the Heaviside Layer with the 
transmitted  signal causes a similar 
spattering effect  with  the  reflected 
signal so that the area over which the 
reflected signal may be heard is quite 
wide. 
Furthermore, multiple reflections — 

seven for a 15 metre wave to cover 
10,000 miles—in which the reflected 
signal is again directed towards the 
Heaviside Layer after it has reached 
the earth—are common in short wave 
transmission. 

Fading Explained 
rrHE foregoing and our earlier ex-
-̀ planation of the Heaviside Layer 
gives us the reason for two  of  our 
short wave problems—fading, and the 
complete disappearance of a station 
which earlier was being heard at ex-
cellent strength. 
Fading—the waxing and waning of 

signal strength — is caused by move-
ments in the height of the Heaviside 
Layer above the earth. 
This in turn is caused by variations 

in the sun's ionic bombardment and 
by the effect which the ultra-violet rays 
emitted by the sun have on the non-
conducting qualities of the Heaviside 
Layer. 
With the transmitting station operat-

ing from a fixed position and radiat-
ing a signal towards the Heaviside 
Layer at a definite angle, it can be 
appreciated that if the layer rises, the 
reflected signal will come down further 
away and if it falls will come down 
nearer to the transmitter 
The practical effect of this move-

ment is that the signal is momentarily 
weakened or in severe cases caused en-
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tirely to disappear. As trie layer returns 
to the precise point at which the cor-
rect reflection is obtained, so the re-
ceived signal  is  heard  at  normal 
strength. 
This is the simplest form of fading 

encountered in short-wave reception. 
Another more complex form is that in 
which, although  the  signal  is only 
slightly weakened. the fade-out is ac-
companied by tonal distortion in which 
both music and speech become unin-
telligible.  This effect is caused by the 
multiple reflection of the transmitted 
signal so that one reflected signal ar-
rives at the receiver out of step (phase) 
with the other. 

A third effect. noticed sometimes in 
reception of the lower  wave-length 
(highest frequency) stations, is the so-
called "echo effect."  Here, although 
the transmission of music is not seri-
ously affected, speech is marred by a 
reverberation or echo. 
The explanation offered for this phe-

nomenon is that the signal has been 
reflected completely round the world. 
At one stage of its reflection portion 
of its energy was picked up by the 
receiver, but sufficient energy was still 
left for the signal to continue its re-
flections until it again reached the re-
ceiver, but some fraction of a second 
later than the first received signal. 

SKIP DISTANCES FOR 
SUMMER VALUE MIDDAY 

SHORT WAVES 
WINTER VALUE MIDDAY 

Up to 10 Metres only direct Rays 
(No Skip) 

10 Met. .. .. .. 800 to 1000 Miles 
16 Met. .. .. .. 800 to 1000 Miles 
21 Met. .. .. .. 400 to  600 Miles 
32 Met. .. .. .. 300 to  450 Miles 
40 Met .. .. .. 150 to  200 Miles 
80 M.  Nil. 

Up to 10 Metres only direct Rays 
(No Skip) 

10 Met. .. .. ..  over 1000 Miles 
16 Met. .. .. .. 1400 to 1500 Miles 
21 Met. .. .. .. .. 800 to 900 Miles 
32 Met. .. .. .. .. 400 to 450 Miles 
40 Met  . .. .. ..  200 Miles 
80 Met.  Nil. 

SUMMER VALUE MIDNIGHT WINTER VALUE MIDNIGHT 
16 Met.  2500 Miles 
21 Met.  1000 Miles 
32 Met.  700 Miles 
40 Met.  400 Miles 

3500 to 4000 Miles 
2000 Miles 
1000 Miles 
600 to 650 Miles 

T HE  above  approximate skip  dis-
tances are the distances from the 

transmitter  to  the  nearest  point 
where the reflected ray returns to the 
earth at a maximum strength. 
The shortest value of skip distance 

usually occurs around about midday 
and the midnight value is about 21/2 
times the noon value. 
At sunrise the skip distance  be-

comes very variable,  but  gradually 
falls back to the minimum at noon. 
The  shorter  the  wavelength  the 
greater the skip distance and weak 
and distorted signals must usually be 
expected in the skip area due to scat-
tering, etc. 
The amount of absorption of the 

ground and sky waves and of the 
angle of reflection of the sky waves 
depends on the wave-length used, the 
time of the day, and the seasonal con-

dition of that section of the earth's 
surface over which the waves have to 
pass. Thus fading and skip distance 
effects are variable and cannot be pre-
dicted with certainty. On the other 
hand, transmission engineers  have a 
reasonably accurate knowledge of the 
requirements for a broadcast service 
between any two points of the earth's 
surface at any given time or season. 
From this basic knowledge they plan 
the operating wave-lengths  and  the 
programme hours and adjust these to 
keep in touch with seasonal changes. 
From the short-wave listener's angle 
some knowledge of the general trans-
mission characteristics of the various 
short-wave lengths is essential.  First 
it should be understood that there are 
nine special wave-bands set out in the 
13-100 metre spectrum especially  for 
the needs of international broadcasting. 
These are the 13, 16, 19, 25, 31, 41, 49, 
62. and 90 metre bands. 

RANGE OF SHORT-WAVE 
IT is difficult to estimate the exact 

range of short waves, as this factor 
again varies with the time of day and 
wave-length. But it is interesting to 
note that if conditions for reception 
are good between two points in one 
direction,  reception in the opposite 
direction on about the same wave-
length is usually about equal 

SIGNALS 
This is why two-way communication 

is usually carried out with wave-lengths 
of about the same value. 
From a 5 to 10 K. W non-directive 

transmitter, the following are the ap-
proximate maximum ranges. Range of 
transmission, however, is not greatly 
affected by the power used. 

MAXIMUM RANGE 

Wavelength. 
Range Entire 
Daylight. 

Range Entire 
Twilight.   
1000 Miles 
3000 Miles 
5500 Miles 
9000 Miles 
12,000 Miles 
12,000 Miles 
12,000 Miles 

Range Entire 
Darkness. 

80 Met. 
50 Met. 
40 Met. 
35 Met. 
30 Met. 
25 Met. 

20 to 15 Met. 

500 Miles 
1200 Miles 
2000 Miles 
3000 Miles 
4000 Miles 
7000 Miles 
10,000 Miles 

10,000 Miles 
10.000 Miles 
9000 Miles 
5000 Miles 
4000 Miles 
2000 Miles 
—  
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Atmospheric Interference
TMGSPHERICS are not negligible 

on the average short wave band, 
there being in reality three bands or 
divisions into which the short wave 
spectrum can be divided.

Bad: 40 metres to 80 metres.
Medium: 17 metres to 40 metres.
Negligible: 17 metres to 5 metres.
In Australia, during the summer, 

atmospheric interference is usually 
very bad after dark between about 40 
and 80 metres. Conditions, however, 
improve during the winter months, 
but even at their best the level is 
usually fairly high.

The peak interference period seems 
to be between 8 p.m. and 3 a.m., after 
which the interfering level drops, pro
viding better conditions in the early 
morning than at night. During the 
day on these waves the interference 
level is at a minimum, apart, of 
course, from any local disturbance, 
lighting, etc.

Summer means Nov., Dec., Jan. and 
early Feb.

Equinox means—
[Spring ] —Late August, Sept., Oct. 
[Autumn]—Late Feb., Mar., April, 

early May.

Atmospherics which come in below 
40 metres are not so violent, but usu
ally correspond in time with that of 
the signal maximum, which tends to 
show that the wavelength of the dis
turbance varies.

Waves below 16 or 17 metres, how
ever, are very subject to local disturb
ances, such as man-made noises, 
spark plugs, machines, etc.

These observations show that there 
is a definite annual cycle in atmos
pheric interference, a maximum in 
summer and a minimum in winter. 
The figures above were obtained at the 
same time as signal strengths were 
being observed.

For fuller details as to the best lis
tening hours and wave lengths, readers 
are referred to the tables appearing in 
this article.

They have been compiled by the 
Australian short wave authority, Mr 
Charles M. Scott, and are the result 
of several years’ experience and ex
periment with short wave reception in 
Eastern Australia.

Winter means May, June, July and 
August.

In all the signal strength charts Me. 
stands for Megacycles and M for 
Metres, and all times shown are Aus
tralian Eastern Standard Time, which 
is 10 hours ahead of Greenwich Mean 
Time (G.M.T.).

Notes on European Reception
pRO M  Europe, owing to the seasonal 

effect, observations show that dur
ing the winter months there are two 
twilight periods, but as summer ap
proaches these periods merge gradually 
into one

The period referred to here is that 
of peak signal strength. Weaker signals 
can often be heard many hours earlier 
or later, as the case may be.

During mid-winter the two periods 
are from approximately 2.30 p.m. to 
5.30 p.m. and 7.0 a.m. to 9.30 a.m. These 
gradually advance and retard till mid
summer. when the period is from 11 
p.m to 2 a.m

Signals above 35 metres, including 
the 49 metre band, have really only 
one period, that is, the all-darkness 
zone between 3 a.m. and 6.30 a.m. 
throughout the year These signals 
come in via the North-West route, 
rather than the South-East, which is 
more twilight

There is another period of reception 
between 4 p.m and 6 p.m. from the 
North-East across America. As there 
is a fair amount of daylight between 
America and Europe at this time, only 
signals as high as about 45 metres are 
capable of getting through.

On the shorter waves. 16. 19, 25 and 
31 metres, during the two winter 
periods, signals travel along the twi
light zones and can come to us from 
either direction. In the morning from 
the North-West or over the Antarctic 
from the South-East In the after
noon from the North-East or over the 
Antarctic from the South-West,

The fact of there being two good 
twilight paths at one time results in 
excellent steady signals, as only one 
path may fade at a given instant

The midnight summer reception is 
also along an extended twilight path, 
which provides excellent signals.

After about 8 p.m. in the winter 
there is no night reception from Europe 
on any wave, apart from the early 
morning darkness' path The normal 
morning reception on the shorter waves 
is also usually poor during summer.

AUSTRALASIA
TASMANIA, NEW SOUTH WALES 

AND SOUTH AUSTRALIA 
£ )A Y L IG H T  reception is good be

tween 20 and 50 metres through
out the year. Night reception is good 
during summer and poor during win
ter. From 50 to 80 metres is a good 
night wave, strong signals.

NORTHERN AUSTRALIA, WESTERN 
AUSTRALIA, NEW ZEALAND AND 

FIJI
J )A Y L IG H T  reception is good be

tween 16 and 30 metres through
out the year. Night reception is good 
during summer but is fair to poor 
during winter. From 30 to 80 metres 
are good night waves all the year 
round. Special tests made with New 
Zealand on 40, 50, 60 and 80 metres 
have produced excellent signals in

EUROPE
ENGLAND. FRANCE, GERMANY, ITALY, HOLLAND, SPAIN, 

WESTERN RUSSIA, ETC.
Average distance, 10,000 Miles—Routes: North-West, North-East, South-

West, South-East.

SIGNAL PATH ACROSS DARKNESS AND LATE DARKNESS ZONES.
Time in Hours, E.S.T.

FREQUENCY WAVELENGTHSSEASON MAX. SIGNAL.
Summer
Equinox
Winter

8.6 to 3.75 Me,
8.6 to 3.75 Me,
8.6 to 3.75 Me.

35 to 80 M. 
35 to 80 M. 
35 to 80 M.

3.00 a.m. to 6.45 a.m.
3.00 a.m to 7.00 a.m.
3.00 a.m. to 7.30 a.m.

THIS INCLUDES THE 49 METRE BROADCAST BAND.

SIGNAL PATH ACROSS TW ILIG H T INTO DARKNESS ZONES. 
Summer 20 to 15 Me. 

15 to 10 Me. 
10 to 7.5 Me.

8.00 p.m. 
t7.00 a.m, 
10.00 p.m to

15 to 20 M.
Includes 1G and 19 

Metre Bands.
20 to 30 M.

Includes 25 Metre 
Band 

30 to 40 M.
Includes 31 Metre 

Band
tDURING SUMMER MORNING RECEPTION USUALLY POOR.

to 1.30 a.m. 
to 10.00 a.m, 

2.30 a.m.
t7,00 a.m. to 10.00 a.m. 
11.00 p.m. to 4.00 a.m. 

tot6.00 a.m 8.00 a.m.

Equinox 20 to 15 Me. 15 to 20 M. 3.00 p.m. to 6.00 p.m.
Spring 15 to 10 Me. 20 to 30 M. 9.30 p.m. to 1.00 a.m.

and 10 to 7.5 Me. 30 to 40 M. 6.30 a.m. to 10.00 a.m.
Autumn 10.00 p.m. to 2.30 a.m.

6.00 a.m. to 9.00 a.m.
4.30 p.m. to 6.30 p.m.
4.30 p.m. to 7.00 p.m
6.00 a.m. to 8.30 a.m.

11.00 p.m. to 3.00 a.m.
DURING EQUINOCTIAL PERIODS SItiNALS ARE INCLINED

PATCHY.
TO BE

Winter 20 to 15 Me. 15 to 20 M. 7.00 a.m. to 10.00 a.m.
15 to 10 Me. 20 to 30 M. 12 Noon to 5.30 p.m.

10 to 7.5 Me. 30 to 40 M. 2.30 p.m to 5.00 p.m.
7.00 a.m. to 10.00 a.m.
2.30 p.m to 5.30 p.m,
6.00 a.m. to 8.30 a.m.

THIS INCLUDES THE 19, 25 AND 31 METRE BROADCAST BAND.
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Atmospheric Interference 
A TMOSPHERICS are not negligible 

on the average short wave band, 
there being in reality three bands or 
divisions into which the short wave 
spectrum can be divided. 

Bad: 40 metres to 80 metres. 
Medium: 17 metres to 40 metres. 
Negligible: 17 metres to 5 metres. 

In Australia, during the summer, 
atmospheric  interference  is  usually 
very bad after dark between about 40 
and 80 metres.  Conditions, however, 
improve during the  whiter  months, 
but even at their best the level is 
usually fairly high. 
The peak interference period seems 

to be between 8 p.m. and 3 a.m., after 
which the interfering level drops, pro-
viding better conditions in the early 
morning than at night.  During the 
day on these waves the interference 
level  is  at  a minimum, apart, of 
course, from any  local  disturbance, 
lighting, etc. 

Atmospherics which come in below 
40 metres are not so violent, but usu-
ally correspond in time with that of 
the signal maximum, which tends to 
show that the wavelength of the dis-
turbance varies. 

Waves below 16 or 17 metres, how-
ever, are very subject to local disturb-
ances,  such  as  man-made  noises. 
spark plugs, machines, etc. 

These observations show that there 
is a definite annual cycle in atmos-
pheric interference,  a maximum  in 
summer and a minimum in winter. 
The figures above were obtained at the 
same time as signal strengths were 
being observed. 

For fuller details as to the best lis-
tening hours and wave lengths, readers 
are referred to the tables appearing in 
this article. 
They have been compiled by the 

Australian short wave authority, Mr 
Charles M. Scott, and are the result 
of several years' experience and ex-
periment with short wave reception in 
Eastern Australia. 

EUROPE 
ENGLAND. FRANCE, GERMANY, ITALY, HOLLAND, SPAIN, 

WESTERN RUSSIA, ETC. 
Average distance, 10,000 Miles-Routes: North- West, North-East, South-

West, South-East. 

SIGNAL PATH 

SEASON 

ACROSS DARKNESS 

FREQUENCY 

AND LATE 

WAVELENGTHS 

DARKNESS ZONES. 
Time in Hours, E.S.T. 
MAX. SIGNAL. 

Summer 
Equinox 
Winter 

THIS 

8.6 to 3.75 Mc. 
8.6 to 3.75 Mc. 
8.6 to 3.75 Mc. 

INCLUDES THE 

35 to 80 M. 
35 to 80 M. 
35 to 80 M. 

49 METRE BROADCAST 

3.00 a.m. to  6.45 am. 
3,00 a.m to  7.00 a.m. 
3.00 a.m. to  7.30 a.m. 

BAND. 

SIGNAL PATH 

Summer 

tDURING 

ACROSS 

20 to 15 Mc. 
15 to 10 Mc. 
10 to 7.5 Mc. 

SUMMER MORNING 

TWILIGHT INTO DARKNESS 

15 to 20 
Includes 16 and 19 
Metre Bands. 
20 to 30 M. 

Includes 25 Metre 
Band 

30 to 40 M. 
Includes 31 Metre 

Band 
RECEPTION 

ZONES. 

8.00 p.m to  1.30 a.m. 
t7.00 a.m to 10.00 a.m. 
10.00 p.m to  2.30 a.m. 
t7 00 a.m. to 10.00 a.m. 
11.00 p.m. to  4.00 a.m. 
t6.00 a.m to  8.00 a.m. 

USUALLY POOR. 

Equinox 
Spring 
and 

Autumn 

DURING EQUINOCTIAL 

20 to 15 Mc. 
15 to 10 Mc. 
10 to 7.5 Mc. 

PERIODS 

15 to 20 M. 
20 to 30 M. 
30 to 40 M. 

Sic; NALS ARE 
PATCHY. 

3.00 p.m. to  6.00 p.m. 
9.30 p.m. to  1.00 a.m. 
6.30 a.m. to 10.00 a.m 
10.00 p.m. to  2.30 a.m. 
6.00 a.m. to  9.00 a.m. 
4.30 p.m. to  6.30 p.m. 
4.30 p.m. to  7.00 p.m 
6.00 a.m. to 8.30 a.m. 
11.00 p.m. to  3.00 a.m. 

INCLINED TO BE 

Winter 

THIS INCLUDES 

20 to 15 Mc. 
15 to 10 Mc. 
10 to 7.5 Mc. 

THE 19, 

15 to 20 M. 
20 to 30 M. 
30 to 40 M. 

25 AND 31 METRE BROADCAST 

7.00 a.m. to 10.00 a.m. 
12 Noon to  5.30 p.m. 
2.30 p.m to  5.00 p.m. 
7.00 a.m. to 10.00 a.m. 
2.30 p.m to  5.30 p.m. 
6.00 a.m. to  8.30 a.m 

BAND. 

Summer means Nov., Dec., Jan. and 
early Feb. 

Equinox means-

[Spring I-Late August, Sept., Oct. 
1Autumnl -Late Feb., Mar., April, 

early May. 

Winter means May, June, July and 
August. 
In all the signal strength charts Mc. 

stands for  Megacycles and  M  for 
Metres, and all times shown are Aus-
tralian Eastern Standard Time. which 
Is 10 hours ahead of Greenwich Mean 
Time (G.M.T.), 

Page 9 

Notes on European Reception 
F ROM Europe, owing to the seasonal 

effect, observations show that dur-
ing the winter months there are two 
twilight periods, but as summer ap-
proaches these periods merge gradually 
into one 

The period referred to here is that 
of peak signal strength. Weaker signals 
can often be heard many hours earlier 
or later, as the case may be. 

During mid-winter the two  periods 
are from approximately 2.30 p.m. to 
5.30 p.m. and 7.0 a.m. to 9.30 a.m. These 
gradually advance and retard till mid-
summer, when the period is from 11 
p.m to 2 a.m 
Signals above 35 metres. including 

the 49 metre band, have really only 
one period. that is, the all-darkness 
zone between 3 a.m. and  6.30  a.m. 
throughout the  year.  These  signals 
come in via the  North- West  route, 
rather than the South-East, which is 
more twilight 

There is another period of reception 
between 4 p.m and 6 p.m.  from  the 
North-East across America.  As there 
is a fair amount of daylight between 
America and Europe at this time, only 
signals as high as about 45 metres are 
capable of getting through 
On the shorter waves. 16, 19, 25 and 

31 metres, during  the  two  winter 
periods, signals travel along the twi-
light zones and can come to us from 
either direction.  In the morning from 
the North- West or over the Antarctic 
from the South-East  In the after-
noon from the North-East or over the 
Antarctic from the South- West. 

The fact of there being two good 
twilight paths at one time results in 
excellent steady signals. as only one 
path may fade at a given instant 

The midnight summer reception is 
also along an extended twilight path, 
which provides excellent signals. 

Aftex about 8 p.m. in  the  winter 
there is no night reception from Europe 
on any wave, apart from  the  early 
morning darkness'path  'The  normal 
morning reception on the shorter waves 
is also usually poor during summer. 

AUSTRALASIA 
TASMANIA,  NEW SOUTH WALES 

AND SOUTH AUSTRALIA 

D AYLIGHT reception is  good  be-
tween 20 and 50 metres through-

out the year.  Night reception is good 
during summer and poor during win-
ter.  From 50 to 80 metres is a good 
night wave, strong signals. 

NORTHERN AUSTRALIA, WESTERN 
AUSTRALIA, NE W ZEALAND AND 

FIJI 
D AYLIGHT reception  is good  be, 

tween 16 and 30 metres through-
out the year.  Night reception is good 
during summer  ,but is fair to poor 
during winter.  From 30 to 30 metres 
are good night waves all  the  year 
round.  Special tests made with New 
Zealand on 40, 50, 60 and 80 metres 
have produced excellent  signals  in 
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FAR EAST
JAPAN, CHINA, SIAM, SIBERIA, PH ILIPPINE ISLANDS, DUTCH 

EAST INDIES, ETC.
Average distance 6000 Miles—approximately North.

SIGNAL PATH ACROSS DARKNESS AND LATE DARKNESS ZONES.
Time in Hours, E.S.T. 

SEASON FREQUENCY WAVELENGTH MAX. SIGNAL
Summer
Equinox
Winter

8.6 Mc.-3.75 Me.
8.6 Mc.-3.75 Me.
8.6 Mc.-3.75 Me.

35 to 80 M. 
35 to 80 M. 
35 to 80 M.

THIS RANGE INCLUDES THE 49 METRE BROADCAST BAND.

SIGNAL PATH ACROSS TW ILIGHT INTO DARKNESS ZONES. 
Summer 
Equinox 
Winter

20 Me. to 8.6 Me. 15 - 35 M. 5.00 p.m. to 2.30 a.m.
20 Me. to 8.6 Me. 15 - 35 M. 6.00 a.m. to 9.00 a.m.
20 Me. to 8.6 Me. 15 - 35 M 4.30 p.m. to 10.30 p.m.

5.30 a.m. to 9.00 a.m.
4.3Q p.m. to 9.00 p.m.
4.00 a.m. to 8.30 a.m.

THIS RANGE INCLUDES 16, 19, 25 AND 31 METRE BROADCAST
BANDS.

SIGNAL PATH ACROSS INTENSE DAYLIGHT ZONE.
Summer
Equinox
Winter

■ 23 Me. to 15 Me., 13 to 20 M. I
23 Me. to 15 Me. 13 to 20 M.

123 Me, to 15 Mc.| 13 to 20 M. 1

9 a.m. to 5 p.m. 
9 a.m. to 4.30 p.m. 
8.30 a.m. to 4 p.m.

THIS RANGE INCLUDES 13, 16 AND 19 METRE BROADCAST BANDS.

8.30 p.m. to 5.30 a.m.
8.30 p.m. to 6.00 a.m.
8.30 p.m. to 5.30 a.m.

Melbourne from 6.00 p.m. to after mid
night all the year round.

Daylight reception during the win
ter months is quite good on 33 metres 
but as summer approaches about No
vember, 24 metres gives a much 
stronger signal in Melbourne. During 
the summer 24 metres, is also a good 
n ight: wave. In February,, however, 
when summer ,is passing, a return to 
33 metres produces better,,results. For 
winter daylight reception 30 metres 
seems to be the limit for best signals,

SOUTH AFRICA AND 
SOUTH AMERICA 

Q W IN G  to the geographical position 
of these two countries, com

munication between them and Aus
tralia is more difficult, as the connect
ing circuit can lie over so many 
grades of different condition. Taking 
Africa, particularly the: southern por
tion, during the winter, about 4.00 pin. 
would be a good time for. communica
tion using waves between 18 and 28 
metres. Over the darkness zone be
tween 3.00 and 6.00 a'm. produces good 
signals between 35 aind 80 metres. 
During the slimmer .-somewhat similar 
conditions prevail. »

South America is somewhat simi
larly situate,:, but a semi-twilight path 
is possible round about dusk and at 
dawn for 16 to 35 metre transmission. 
A darkness path is also available after 
dusk for a brief period, for waves over 
35 metres in winter.

Notes on North American 
Reception

JJECEPTION from America over the 
north-east route can be very good 

providing the correct times and wave
lengths are chosen.

For waves above 35 metres the 
period between 5.00 p.m. and midnight 
is by far the best, just after dusk being 
particularly suitable. Early morning 
reception on these waves is msually 
rather poor.

Wavelengths between 18 and 35 
metres give the best results and these 
peak at several periods during the 24 
hours. The 31 metre band produces 
good signals after 8.00 p.m. and in the 
late afternoon, also during the early 
morning.

From 8.30 a.m. to about 2.00 p.m. 
waves between 18 and 23 metres are 
particularly suitable for reception 
from the Hawaiian Islands and Cali
fornia. These shorter waves also peak 
round about midnight during the sum
mer.

At the Equinox periods, reception 
from New York between 8 a.m. and 10 
a.m. has been observed to be very good 
on 23 and 35 metres; 60 metres has 
also been heard at this time, but sig
nals hn-ve been very weak.

Notes on Far Eastern Stations
I T  is obvious from the foregoing that 

short-wave stations located in the 
East, North of Australia between East 
India and West of the Hawaiian Is
lands are not to any great extent a f
fected by seasonal changes.

The only difference of note is that 
stations below 25 metres become in
audible a little after sunset during 
our winter months. This is due to the 
fact that the great circle joining these 
countries to Australia becomes further 
away from the twilight zone than in 
summer, when reception of these

shorter wave stations lasts well on to 
midnight, or even later.

Good loud signals have been ob
served from Japan on the following 
wave lengths: 40 to 50 metres during 
winter nights, 28 and 22 metres dur
ing the summer and equinox nights 
and early evening twilight, and 17 
metres during daylight.

During the equinox periods excellent 
signals have appeared from Japan be
tween 6 and 8 p.m., due to the fact 
that at this time the great circle join
ing Japan and Australia lies straight 
along the twilight zone.

NORTH AMERICA
Including CALIFORNIA (U.S.A.), CENTRAL AMERICA (MEXICO) and 

HAW AIIAN ISLANDS.
Average distance, 8000 Miles.

Routes North-West, North-East.
SIGNAL PATH ACROSS DARKNESS AND LATE DARKNESS ZONES

SEASON FREQUENCY WAVELENGTH
Summer 8.6 to 3.75 Me. 35 to 80 M.
Equinox 8.6 to 3.75 Me. 35 to 80 M.
Winter 8.6 to 3.75 Mc.l 35 to 80 M.

(INCLUDES 49 METRE BAND), MORNING RECEPTION USUALLY
POOR.

Time in Hours, E.S.T. 
MAX. SIGNAL

6.00 p.m. to midnight
5.00 p.m. to 10.00 p.m.
4.00 p.m. to 8.30 p.m.

SIGNAL PATH ACROSS? TW ILIG H T ZONE.
Summer
Equinox
Winter

17 to 8.6 Me. 18 to 35 M. 4.00 p.m. to 7.00 p.m.
17 to 8.6 Me. 18 to 35 M. 9.30 p.m. to 11.30 p.m.
17 to 8.6 Me. 18 to 35 M or later.

6.30 a.m. to 8.30 a.m.
4.00 p.m. to 7.30 p.m.
9.30 p.m. to 11.15 p.m.
7.00 a.m. to 9.00 a.m.
3.30 p.m. to 7.00 p.m.
8.00 p.m. to 10.00 p.m.
7.00 a.m. to 10.00 a.m.

INCLUDES 19, 25 AND 31 METRE BANDS.

SIGNAL PATH ACROSS DAYLIGHT INTO TW ILIG H T ZONES.
Summer i 23 to 13 Me. , 13 to 23 M. ,9.00 a.m. to 4 00
Equinox 23 to 13 Me. 13 to 23 M. 9.00 a.m. to 4 00
Winter I 23 to 13 Me. | 13 to 23 M. 9.00 a.m. to 4.00

p.m.

INCLUDES 13, 16 AND 19 METRE BROADCAST BANDS.

Page 10 

Melbourne from 6.00 p.m. to after mid-
night all the year round. 

Daylight reception during the win-
ter months is quite good on 33' metres 
but as summer approaches about No-
vember, ..24  metres  gives a much 
stronger signal in Melbourne.  During 
the summer 24 metres is also a good 
night wave.  In  February, however, 
when summer .is passing, a return to 
33 metres produces better, results.  For 
winter daylight reception 30 metres 

seems to be the limit for best signals. 

SOUTH AFRICA AND 
SOUTH AMERICA 

O WING to the geographical position 
of  these  two  countries,  com-

munication between them and Aus-
tralia is more difficult as the connect-
ing circuit can lie  over  so  many 
grades of different condition.  Taking 
Africa, particularly. the southern por-
tion, during the winter, •aboilt 4.00 p.m. 
would be a good time for, communica-
tion using waves between. 18 and 28 
metres.  Over the darkness zone be-

tween 3.00 and 6:130 a:m. -Prbduces good 
signals between 35 ànd  '80  metres. 
During the summer roniewhat similar 
conditions prevail. 

Smith America is som ewhat simi-
larly situate:. but a semi-twilight path 
is possible round about dusk and at 
dawn for 16 to 35 metre transmission. 
A darkness path is also available after 
dusk for a brief period, for waves over 
35 metres in winter. 

Notes on North American 
Reception 

R ECEPTION from America over the 
north-east route can be very good 

providing the correct times and wave-
lengths are chosen. 

For waves above  35  metres  the 
period between 5.00 p.m. and midnight 
is by far the best, just after dusk being 
particularly suitable.  Early morning 
reception on these waves is usually 
rather - poor. 

Wavelengths between 18  and  35 
metres give the best results and these 
peak at several periods during the 24 
hours.  The 31 metre band produces 
good signals after 8.00 p.m. and in the 
late afternoon, also during the early 
morning. 

From 8.30 am. to about 2.00 p.m. 
waves between 18 and 23 metres are 
particularly  suitable  for  reception 
from the Hawaiian Islands and Cali-
fornia.  These shorter waves also peak 
round about midnight during the sum-
mer. 
At the Equinox periods, reception 

from New York between 8 a.m. and 10 
a.m. has been observed to be very good 
on 23 and 35 metres; 60 metres has 
also been heard at this time, but sig-
nals have been very weak. 
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FAR EAST 
JAPAN, CHINA, SIAM, SIBERIA. PHILIPPINE ISLANDS, DUTCH 

EAST INDIES, ETC. 
Average distance 6000 Miles-approximately North. 

SIGNAL PATH ACROSS DARKNESS AND LATE DARKNESS ZONES. 
Time in Hours, E.S.T. 

SEASON FREQUENCY WAVELENGTH MAX. SIGNAL 
Summer 8.6 Mc.-3.75 Mc. 35 to 80 M. 8.30 pm. to 5.30 am. 
Equinox 8.6 Mc.-3.75 Mc. 35 to 80 M. 8.30 p.m. to 6.00 am. 
Winter 8.6 Mc.-3.75 Mc. 35 to 80 M. 8.30 p.m. to 5.30 a.m. 

THIS RANGE INCLUDES THE 49 METRE BROADCAST BAND. 

SIGNAL PATH ACROSS TWILIGHT INTO DARKNESS ZONES. 
Summer  20 Mc. to 8.6 Mc.  15 - 35 M.  5.00 p.m. to  2.30 a.m. 
Equinox  20 Mc. to 8.6 Mc.  15 - 35 M.  6.00 a.m. to  9.00 am. 
Winter  20 Mc. to 8.6 Mc.  15 - 35 M  4.30 p.m. to 10.30 p.m. 

530 am. to 9.00 a.m.. 
4.39 p.m. to 9.00 pm. 
4.00 am. to  8.30 am. 

THIS RANGE INCLUDES 16, 19, 25 AND 31 METRE BROADCAST 
BANDS. 

Summer 
Equinox 
Winter 

SIGNAL PATH ACROSS INTENSE DAYLIGHT ZONE. 

23 Mc. to 15 Mc.  13 to 20 M.  9 am. to 5 p.m. 
23 Mc. to 15 Mc.  13 to 20 M.  9 a.m. to 4.30 p.m. 
23 Mc. to 15 Mc.  13 to 20 M.  8.30 a.m. to 4 p.m. 

THIS RANGE INCLUDES 13, 16 AND 19 METRE BROADCAST BANDS. 

Notes on Far Eastern Stations 
IT is obvious from the foregoing that 

short-wave stations located in the 
East, North of  Australia between East 
India and West of the Hawaiian Is-
lands are nct to any great extent af-

fected by seasonal changes. 

The only difference of note is that 
stations below 25 metres become in-

audible a little after sunset during 
our winter months. This is due to the 

fact that the great circle joining these 
countries to Australia becomes further 
away from the twilight zone than in 
summer,  when  reception of these 

f 

shorter wave stations lasts well on to 
midnight, or even later. 

Good loud signals have been ob-
served from Japan on the following 
wave lengths: 40 to 50 metres during 
winter nights, 28  and 22 metres dur-
ing the summer and equinox  nights 
and early  evening twilight, and  17 

metres during daylight. 

During the equinox periods excellent 
signals have appeared from Japan be-
tween 6 and 8 p.m., due to the fact 
that at this time the great circle join-
ing Japan and Australia lies straight 
along the twilight zone. 

NORTH  AMERICA 
Including CALIFORNIA (U.S.A.), CENTRAL AMERICA (MEXICO) and 

HA WAIIAN ISLANDS. 
Average distance, 8000 Miles. 

Routes North- West, North-East. 

SIGNAL PATH ACROSS DARKNESS AND LATE DARKNESS ZONES. 

SEASON FREQUENCY WAVELENGTH 
Time in Hours, E.S.T. 

MAX. SIGNAL 
Summer 
Equinox 
Winter 

(INCLUDES 

8.6 to 3.75 Mc. 
8.6 to 3.75 Mc. 
8.6 to 3.75 Mc. 

49 METRE BAND), 

35 to 80 M. 
35 to 80 M. 
35 to 80 M. 

MORNING RECEPTION 
POOR. 

6.00 p.m. to midnight 
5.00 p.m. to 10.00 p.m. 
4.00 p.m. to  8.30 p.m. 

USUALLY 

Summer 
Equinox 
Winter 

SIGNAL PATH 
17 to 8.6 Mc. 
17 to 8.6 Mc. 
17 to 8.6 Mc. 

INCLUDES 19, 

ACROSIt TWILIGHT 
18 to 35 M. 
18 to 35 M. 
18 to 35 M 

25 AND 31 METRE 

ZONE. 
4.00 p.m. to  7.00 p.m. 
9.30 p.m. to 11.30 p.m. 

or later. 
6.30 a.m. to  8.30 a.m. 
4.00 p.m. to  7.30 p.m. 
9.30 p.m. to 11.15 p.m. 
7.00 am. to  9.00 am. 
3.30 p.m. to  7.00 p.m. 
8.00 p.m. to 10.00 p.m. 
7.00 a.m. to 10.00 am. 
BANDS. 

SIGNAL 

Summer 
Equinox 
Winter 

INCLUDES 

PATH ACROSS 

23 to 13 Mc. 
23 to 13 Mc. 
23 to 13 Mc. 

13, 16 AND 

DAYLIGHT INTO TWILIGHT 

13 to 23 M. 
13 to 23 M. 
13 to 23 M. 

19 METRE BROADCAST 

ZONES. 

9.00 am. to 4.00 p.m. 
9.00 am. to 4.00 p.m. 
9.00 am. to 4.00 p.m. 

BANDS. 
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Converting The Broadcast Set For 
Short Wave Reception

Coil Units for Conversion— Placement of Com
ponents — Wiring Details —  Addition of Band 

Spread —  Alignment of Circuits.
TN dealing with the conversion of 

existing broadcast sets for short
wave reception consideration must be 
given to the type of the receiver and 
the most effective way of obtaining high 
efficiency on the short wave bands. In 
the first place any superheterodyne 
type of receiver of reasonable sensi
tivity may be converted for dual wave 
operation by adding suitable short 
wave coils and switching arrangements. 
On the other hand many types of tuned 
radio frequency sets are not suitable 
for conversion in this way. T.R.F. sets 
of the commercial type which have no 
regeneration applied to the detector 
stage cannot be converted unless a 
rreans is provided of applying regenera
tion.

However, these receivers are usually 
sufficiently sensitive to allow of the use 
of a converter. (See p. 42.) Where this 
is not possible the use of an adaptor 
may solve the problem. (See P.39.)

Assuming that the set to be con
verted fulfils the above requirements a 
start may be made on its conversion. It 
must be understood that a second and 
separate set of coils is required for 
the reception of the short-wave signals. 
These coils arid the existing broadcast 
coils in the receiver are connected to a 
multi section switch wired so that 
cither set of coils may be thrown into 
circuit at will. The nstructions given 
in this article apply mainly to the 5- 
valve type superheterodyne receivers 
employing a two gang condenser for 
tuning purposes.

Any receiver using a three gang tun
ing condenser should be examined by 
a competent radio engineer before an 
attempt is made by. the home con
structor to convert it,

Switches and Coils
rpHE actual design of the chassis of 
A the receiver to be converted governs, 
to a large extent, the mechanics of the 
changeover. In most sets the tuning 
coils are mounted to one side of the 
ganged tuning condenser, with the 
mixer or first valve close to them. In 
this case the wave change switch may 
be mounted underneath the chassis, 
directly below the coil connections. 
This method allows of high efficiency, 
as the coil leads are kept short.

Two types of wave change switches 
are available, One consists of a single 
bank carrying 6 single pole double 
throw switches, while the other is made 
up of several banks, each carrying two 
single pole 5 position switches. The 
first-mentioned is the simplest, but the 
latter is necessary when one coil is 
mounted at some distance from the 
front of the chassis. The switch select
ed, it is then necessary to obtain the 
short wave coils. Here again the 
choice of several t.,pes is available.

The short wave coils may be ob
tained separately, or the broadcast coils 
in the set may '. ; removed and a dual 
wave type substituted. I f  this latter 
method is possible, it will be more

simple for the novice to follow, as the 
trimmers for each set of coils are 
housed in the shield can, and it is only 
necessary to connect up the numbered 
lugs to the switch contacts. Iron core 
types of short wave coils are now avail
able, and are very compact. They can 
be conveniently mounted below the 
chassis, and the leads to the switch 
connections kept very short. This is 
most desirable, from the view of ef
ficiency on th- short waves. I t  is im
possible to state any set rule for the 
mounting of the switch and coils, as 
each conversion would produce new 
mounting positions. However, so long 
as all the coil leads are kept as short 
as practicable, no difficulties should be 
experienced.

Wiring the Switch
T 'HE coils and the switch having been 

mounted in place, the wiring is 
the next step. Before attempting the 
wiring, obtain a valve chart showing 
the socjcet connections of the valves 
used in the receiver. With this chart 
and the following instructions, no dif
ficulty will be experienced in the wir
ing alterations. Attention should also 
be paid to the diagrams of the two 
types of wave-changing switches 
shown. First, remove the aerial con
nections from the broadcast coil and 
join the aerial terminal to the arm 
contact of one section of the switch. 
The old aerial connection of the aerial 
coil then joins to the No. 1 lug of this 
section of the switch, whilst the short
wave aerial coil lead joins to the No. 2 
lug of the same section.

To the arm lug of another section 
of the switch solder a lead from the 
fixed plate lug of that section of the 
gang condenser which joins to the 
grid cap of the mixer valve. This lead 
and the one connecting the other 
fixed plate lug of the gang condenser 
to the switch should be kept very 
short. The wire from the broadcast 
coil to the gang should be discon
nected and soldered to the No. 1 lug 
of the section of the switch to which

A  typical dua l-w ave coil w ith  its 
shield can removed.

the mixer gang lead is connected. The 
short-wave grid lead joins to the No.
2 lug of this section. Disconnect the 
broadcast oscillator grid coil connec
tion and join this to the No. 1 lug ot 
another section of the switch.

The arm lug of this section con
nects to the fixed plate lug of the re
maining section of the gang con
denser, which is also connected to one 
lug of the oscillator grid condenser. 
The No. 2 lug of this section of the 
switch joins to the grid lead of the 
short-wave oscillator grid coil.

The earth lead of this coil joins to 
a padder condenser or to earth, 
depending on the coil specifications. 
Disconnect the oscillator plate lead

Diagram  showing the connections of two com m only used types of wave-change
switches.
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Converting The Broadcast Set 
Short Wave Receptinn 

Coil Units for Conversion —Placement of Com-
ponents — Wiring Details — Addition of Band 

Spread — Alignment of Circuits. 

IN dealing with the  conversion  of 
existing broadcast sets for  short-

wave reception consideration must be 
given to the type of the receiver and 
the most effective way of obtaining high 
efficiency on the short wave bands. In 
the first  place  any superheterodyne 
type of receiver of reasonable sensi-
tivity may be converted for dual wave 
operation by adding  suitable  short 
wave coils and switching arrangements. 
On the other hand many types of tuned 
radio frequency sets are not suitable 
for conversion in this way. T.R.F. sets 
of the commercial type which have no 
regeneration applied  to the detector 
stage cannot be converted  unless  a 
weans is provided of applying regenera-
tion. 
However, these receivers are usually 

sufficiently sensitive to allow of the use 
of a converter. (See p 42.)  Where this 
is not possible the use of an adaptor 
may solve the problem. (See P.39.) 
Assuming that the set to be con-

verted fulfils the above requirements a 
start may be made on its conversion. It 
must be understood that a second and 
separate set of coils is required for 
the reception of the short-wave signals. 
These coils and the existing broadcast 
coils in the receiver are connected to a 
multi section switch wired  so  that 
either set of coils may be thrown into 
circuit at will.  The 'nstructions given 
in this article apply mainly to the 5-
valve type  superheterodyne  receivers 
employing a two gang condenser  for 
tuning purposes. 
Any receiver using a three gang tun-

ing condenser should be examined by 
a competent radio engineer before  an 
attempt is made by the home  con-
structor to convert it 

Switches and Coils 
T HE actual design of the chassis of 
-a the receiver to be converted governs, 
to a large extent, the mechanics of the 
changeover.  In most sets the tuning 
coils are mounted to one side of the 
ganged tuning condenser  with  the 
mixer or first valve close to them. In 
this case the wave change switch may 
be mounted underneath the chassis, 
directly below the coil  connections. 
This method allows of high efficiency. 
as the coil leads are kept short. 
Two types of wave change switches 

are available.  One consists of a single 
bank carrying 6 single pole  double 
throw switches, while the other is made 
up of several banks, each carrying two 
single pole 5 position switches.  The 
first-mentioned is the simplest, but the 
latter is necessary when one coil is 
mounted at some distance from the 
front of the chassis. The switch select-
ed, it is then necessary to obtain the 
short  wave  coils.  Here  again  the 
choice of several t, pes is available. 
The short wave coils may be ob-

tained separately, or the broadcast coils 
in the set may'2 removed and a dual 
wave type substituted.  If this latter 
method is possible, it will be  more 

simple for the novice to follow, as the 
trimmers for each set of coils  are 
housed in the shield can, and it is only 
necessary to connect up the numbered 
lugs to the switch contacts. Iron core 
types of short wave coils are now avail-
able, and are very compact. They can 
be conveniently mounted below  the 
chassis, and the leads to the switch 
connections kept very short.  This is 
most desirable, from the view of ef-
ficiency on th - short waves.  It is im-
possible to state any set rule for  the 
mounting of the switch and coils, as 
each conversion would produce  new 
mounting positions.  However, so long 
as all the coil leads are kept as short 
as practicable, no difficulties should be 
experienced. 

Wiring the Switch 
T.HE coils and the switch having been 
-L mounted in place, the wiring is 
the next step.  Before attempting the 
wiring, obtain a valve chart showing 
the socket connections of the valves 
used in the receiver.  With this chart 
and the following instructions, no dif-
ficulty will be experienced in the wir-
ing alterations.  Attention should also 
be paid to the diagrams of the two 
types  of  wave-changing  switches 
shown.  First, remove the aerial con-
nections from the broadcast coil and 
join the aerial terminal to the arm 
contact of one section of the switch. 
The old aerial connection of the aerial 
coil then joins to the No. 1 lug of this 
section of the switch, whilst the short-
wave aerial coil lead joins to the No. 2 
lug of the same section. 
To the arm lug of another section 

of the switch solder a lead from the 
fixed plate lug of that section of the 
gang  condenser which joins to the 
grid cap of the mixer valve. This lead 
and  the  one  connecting  the other 
fixed plate lug of the gang condenser 
to  the  switch should be kept very 
short.  The wire from the broadcast 
coil to the gang should be discon-
nected and soldered to the No. 1 lug 
of the section of the switch to which 
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For 

A  typical  dual-wave  coil  with  its 
shield can removed. 

the mixer gang lead is connected. The 
short-wave grid lead joins to the No. 
2 lug of this section.  Disconnect the 
broadcast oscillator grid coil connec-
tion and join this to the No. 1 lug of 
another section of the switch. 
The arm lug of this section con-

nects to the fixed plate lug of the re-
maining  section  of  the  gang con-
denser, which is also connected to one 
lug of the oscillator grid condenser. 
The No. 2 lug of this section of the 
switch joins to the grid lead of the 
short-wave oscillator grid coil. 
The earth lead of this coil joins to 

a padder  condenser  or  to  earth, 
depending on the coil specifications. 
Disconnect  the  oscillator plate lead 

Diagram showing the connections of two co mmonly used types of wave-change 
switches. 
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from the broadcast coil, and join this 
to the arm of one of the • remaining 
sections of the switch. The No. 1 lug., 
of this section joins to the free broad
cast oscillator coil lug.

The number 2 lug of this section 
joins to the oscillator plate connection 
of the oscillator coil. The “B” positive 
lead of this coil joins to the corre
sponding lead of the broadcast coil 
which joins to the oscillator feed re
sistor and a bypass condenser. The 
A.V.C. lead of the short wave aerial 
coil joins to earth, as does the earth 
lead of the same coil.

This completes the wiring of coils 
and switch. When separate coils are 
used in the changeover it will be 
necessary to solder four trimmer con
densers in place on the wave change 
switch and to remove the trimmers 
on the gang condenser Where dual 
wave type coils have been substituted 
for the broadcast coils the trimmers 
are usually located in the top of the 
shield can, in which case it is only 
necessary to remove the gang trim
mers or to set them to minimum 
capacity. The fixed plate lugs of the

trimmer nearly full out. Adjust the 
remaining short wave trimmer for best 
results.

I f  a variable padder condenser is 
provided this should be adjusted with 
the set tuned to a station at the top 
of the dial scale, i.e., with the plates 
nearly full in.

This done, the set should be aligned 
on both bands, and should be in a sen-

A two stage coil-switch  
unit for converting stand
ard 5-valve super-hetero
dynes for dual-w ave re

ception.

sitive condition. In the conversion of 
T.R.F. type receivers the same general 
principles apply; however in most cases 
it will be necessary to have the coils 
specially wound, or to use home-wound 
coils. Windings suitable for various 
sizes of tuning condenser are given 
in the coil winding tables (See Page 
71). The conversion of superhetero
dyne receivers using an R.F. stage is 
much more complicated. However, 
this has been simplified somewhat by

T his photograph shows a dual-w ave coil-switch unit wired and m ounted in a  
5-valve super-lietcrodyne chassis.

the appearance ,ot a completely, wired 
switch and coil unit designed to be 
fitted to the existing chassis. WTith 
this unit three dual wave type shielded 
coils are mounted on a bracket, which 
carries the switch. In some cases it 
may be impossible to include this unit, 
in which case the shielded coils can 
be purchased separately and mounted 
in place of the ordinary broadcast 
coils. It is essential, however, to use 
the multi-bank type ol switch (Fig. 1), 
and to place a small shield between 
the aerial and R.F, stage. The same 
applies to the conversion of two-stage 
T.R.F. sets. In addition to the three- 
stage conversion unit mentioned above 
there is also a two-stage unit ready 
wired for the conversion of the stan
dard type of five-valve superhetero
dyne. In some cases this conversion 
is very simple. When the tone control 
is placed below the existing broadcast 
coils, this can be removed and the dual 
wave unit, which is provided with one 
hole mounting bolted in its place. The 
original broadcast coils can then be 
disconnected and the connection of six 
or seven leads from the coil-switch unit 
completes the job. The trimmers are 
included in both the above units and 
the alignment procedure is the same 
as described earlier in the article

four trimmers are soldered to the lugs 
.of the switch to which the grid con
nections of the broadcast and short 
wave coils are connected, i.e., one to 
each of the four lugs.

The moving plate lugs of each trim
mer join to the earth wire. This com
pletes the conversion of the receiver 
and the alignment and testing follows.

Alignment
GET the wave change switch to the 
°  broadcast position and place re
ceiver in operation. I f  after the nor
mal warming up period the set does 
not function, carefully check the wir
ing for faults, and retest.

When the set functions on the broad
cast band adjust the oscillator trim
mer so that the highest frequency sta
tion is tuned in its normal dial pos
ition. With the volume reduced ad
just the other broadcast trimmer for 
loudest signals. Throw the switch to 
the short wave position and endeavor 
to tune a station with the plates near 
the full out position. It may take 
some time to discover what band this 
station is on, but usually a start can 
be made with the short wave oscillator

A coil-sw itch  unit  
suitable for t h e  
conversion of sets 
using a radio fre 
quency stage ahead  

of the mixer.
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from the broadcast coil, and join this 
to the arm of one of the • remaining 
sections of the switch.  The No. 1 lug_ 
of this section joins to the free broad-
cast oscillator coil lug. 
The number 2 lug of this section 

joins to the oscillator plate connection 
of the oscillator coil. The "B" positive 
lead of this coil joins to the corre-
sponding lead of the broadcast coil 
which joins to the oscillator feed re-
sistor and a bypass condenser. The 
A.V.C. lead of the short wave aerial 
coil joins to earth, as does the earth 
lead of the saine coil. 
This completes the wiring of coils 

and switch.  When separate coils are 
used in the changeover it will  be 
necessary to solder four trimmer con-
densers in place on the wave change 
switch and to remove the trimmers 
on the gang condenser  Where dual 
wave type coils have been substituted 
for the broadcast coils the trimmers 
are usually located in the top of the 
shield can, in which case it is only 
necessary to remove the gang trim-
mers or to set  them to minimum 
capacity.  The fixed plate lugs of the 
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trimmer nearly full out.  Adjust the 
remaining short wave trimmer for best 
results. 
If a variable padder condenser Is 

provided this should be adjusted with 
the set tuned to a station at the top 
of the dial scale, i.e., with the plates 
nearly full in. 
This done, the set should be aligned 

on both bands, and should be in a sen-

A two  stage  coil-switch 
unit for converting stand-
ard 5-valve super-hetero-
dynes  for  dual-wave  re-

. ception. 

sitive condition.  In the conversion of 
T.R.F. type receivers the same general 
principles apply; however in most cases 
it will be necessary to have the coils 
specially wound, or to use home-wound 
coils.  Windings suitable for various 
sizes of tuning condenser are given 
in the coil winding tables (See Page 
71).  The conversion of superhetero-
dyne receivers using an R.F. stage is 
much more complicated.  However, 
this has been simplified somewhat by 

unit wired and mounted in 
chassis. 

This photograph shows a dual-wave coil-switch 
5-valve super-heterodyne 

fout trimmers are soldered to the lugs 
sif the switch to which the grid con-
nections of the broadcast and short 
wave coils are connected, i.e., one to 
each of the four lugs. 
The moving plate lugs of each trim-

mer join to the earth wire.  This com-
pletes the conversion of the receiver 
and the alignment and testing follows. 

Alignment 
SET the wave change switch to the 
L' broadcast position and place re-
ceiver in operation.  If after the nor-
mal warming up period the set does 
not function, carefully check the wir-
ing for faults, and retest. 
When the set functions on the broad-

cast band adjust the oscillator trim-
mer so that the highest frequency sta-
tion is tuned in its normal dial pos-
ition  With the volume reduced ad-
just the other broadcast trimmer for 
loudest signals.  Throw the switch to 
the short wave position and endeavor 
to tune a station with the plates near 
the full out position.  It may take 
some time to discover what band this 
station is on, but usually a start can 
be made with the short wave oscillator 

A coil-switch  unit 
suitable  for  t h e 
conversion  of sets 
using a radio fre-
quency stage ahead 

of the mixer. 

a 

the appearance pi a completely wired 
switch and coil unit designed to be 
fitted to the existing chassis.  With 
this unit three dual wave type shielded 
coils are mounted on a bracket, which 
carries the switch.  In some cases it 
may be impossible to include this unit, 
in which case the shielded coils can 
be purchased separately and mounted 
in place  of  the  ordinary broadcast 
coils.  It is essential. however, to use 
the multi-bank type oi switch (Fig. 1), 
and to place a small shield between 
the aerial and Re stage.  The same 
applies to the conversion of two-stage 
T.R.F. sets.  In addition to the three-
stage conversion unit mentioned above 
there is also a two-stage unit ready 
wired for the conversion of the stan-
dard type of five-valve superhetero-
dyne.  In some cases this conversion 
is very simple. When the tone control 
is placed below the existing broadcast 
coils, this can be removed and the dual 
wave unit, which is provided with one 
hole mounting bolted in its place, The 
original broadcast coils can then be 
disconnected and the connection of six 
or seven leads from the coil-switch unit 
completes the job.  The trimmers are 
included in both the above units and 
the alignment procedure is the same 
as described earlier in the article 
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SHORT-WAVE AERIALS
Directional Effects —  Doublet Design —  Imoed- 
ance Matching —  Noise Reducing Aerials —  

Commercial Types.
'T'HE extreme sensitivity of the super- 

heterodyne circuit which makes 
possible reception of many stations 
without the employment, of an aerial 
is responsible for the widespread be
lief that an aerial is a thing of the 
past. This is not so, for, as part of 
the equipment of a receiving station, 
the aerial has never assumed more 
importance than it possesses today.

A few feet of wire tacked around a 
cabinet or along a skirting board or 
picture railing, and frequently no aerial 
whatever, will enable a sensitive re
ceiver to provide good volume from 
local and sometimes interstate stations. 
An aerial of this type, however, does 
not provide reception of the same high 
quality as those in the design of 
which commonsense principles have 
been observed.

A short inside aerial normally re
quires a receiver’s sensitivity to be 
very high, with the result that recep
tion is often marred by interference 
from electrical machinery.

Indoor aerials are generally in the 
field of electric wiring and pick up 
almost every form of disturbance that 
takes place in these circuits of which 
the power cables form part. The source 
of the interference may be located 
some several hundred yards from the 
receiver, but the electrical connection 
between the offending machine and the 
wiring about the receiver’s aerial effec
tively transfers the unwanted noises to 
the set.

Where good reception of a nearby 
station may be obtained with a set’s 
sensitivity controls well retarded, inter
ference-free reception may be obtained 
with a small indoor aerial. But, tun
ing the receiver to another station will 
render the aerial less effective.

Noise Pick-up
P O R  short-wave reception an efficient 

aerial is of paramount importance. 
On the higher frequencies even the 
slightest electrostatic discharge in an 
electrical circuit will announce its 
presence in the forms of clicks and 
buzzes in the receiver. High fre
quency reception demands that the re
ceiver be in a very sensitive condition 
if any but the strongest of signals are 
to be heard.

When this is done the set’s pick-up 
of unwanted noises is greatly in- 
creased

Good reception of both medium 
wave and short wave stations requires 
that an incoming signal should be of 
the highest possible strength, that it 
should be picked up in an area in 
which interference is at a minimum, 
and that it should be led through the 
• interference “cloud” surrounding elec
trical wiring in such a way that un
wanted noises are not induced in the 
lead-in.

Very strong signals are not always 
necessary to make broadcasts enjoy
able, a signal of medium strength and 
unmarred by fading, static or man- 
made interference, is much more 
valuable than a loud signal rendered 
less effective by unfavorable conditions

Type Aerials
p O R  reception of all stations it is a 

good plan to always use an outside 
aerial. The erection of the aerial well 
clear of trees, roofs and other objects, 
particularly those of metal, will result 
in an increase in signal pick-up, and 
keeping it as far distant as possible 
from tram and train lines, poWer lines, 
telephone lines, and roads on which 
motor traffic is heavy, will do much to 
ensure that incoming signals are re
ceived reasonably free from the effects 
of interference.

The most important problem is to 
transfer the “clean” signal from the 
aerial to the receiver without allowing 
the interference field through which 
it passes, and. which normally extends 
to a height of about 25ft. above ground, 
to adversely affect it.. The, solution lies 
in the use of electrical screening of the 
down lead. This is discussed fully 
later in this article.

In some country districts and in 
parts where man-made interference 
assumes negligible proportions, the 
common inverted “L” type aerial will 
provide excellent results. A height of 
25 to 40ft. is recommended and the 
length of the cross section should be 
approximately 40 to 60ft. It  is in
advisable to increase the length of the 
horizontal section beyond 60ft.; such 
an increase will provide little gain in 
signal strength and may prove in
efficient when the receiver is used on 
the broadcast band.

Constructional Hints
A FEW general hints on the construc- 
A  tion of aerials should not go amiss. 
Heavy hard drawn copper wire, 
enamelled to prevent corrosion and 
oxidisation, is the best for short wave 
reception. High-frequency currents 
tend to travel along the outer surface 
of a conductor, and the elimination of 
corrosion and the stray capacities pre
sent in stranded wire, decreases the 
resistance of the path along which 
they move.

This reduces the wastage of energy 
in the aerial to a minimum.

It is advisable to keep the top sec
tion and the lead-in an unbroken 
length, but where joints are neces
sary, these should be soldered and 
wiped clean of any surplus flux, which 
may cause corrosion,

Furthermore, liberal use should be 
made of insulators. At each end of the 
aerial strain insulators made of glazed 
porcelain or strong high-grade glass, 
possessing a long leakage path, should 
be used. The number necessary will 
be dependent on the length of this 
path. Where it is no less than two 
inches, one insulator at each end will 
suffice.

To prevent friction, which would in
troduce noise and variation in signal 
strength, the lead-in must be well in
sulated from walls and window frames.

Noise Reducing Systems
'T ’HE simplest form of noise reducing 

aerial is illustrated in Fig. 1. It 
consists of a single horizontal wire, 
to which is attached one lead of a 
piece of twisted lighting flex. The 
remaining lead of the twin flex is not 
connected to the horizontal wire, but 
is taped up to prevent unravelling.

At the set end, this lead of the flex 
is connected to the earth terminal and 
the other lead to the aerial terminal. 
This aerial is very efficient on the 
broadcast band but, except in a few 
isolated cases, dees not provide maxi
mum reduction of interference on short 
wave transmissions.

The strength of short wave signals 
does not necessarily increase with an 
increase in aerial length The most

efficient aerial is one the electrical 
length of which is equal to one-half 
of the wave-length used by the sta
tion heard. In some cases the length is 
not critical, and an aerial cut to size 
will permit excellent reception over a 
band of frequencies, but, in no case, 
will it permit maximum efficiency on 
all bands The all-wave aerial is merely 
a compromise and will be out-performed 
by one tuned for reception on a given 
wave-length.

The simplest way to transfer energy 
from an aerial, situated in an area 
fairly free from interference, to the 
receiver is to use a length of twisted 
flex. Noise disturbances are picked up 
by each wire, but as the energy in 
each wire is “out of phase,” or oppo
site in effect, the noise is cancelled out.

The main problem is that of deter
mining from what point along the hori
zontal section the lead-in is to be 
taken. This is governed by the prin
ciples of impedance matching. The 
impedance at the centre of a half
wave aerial is of the order of 70 ohms.

This increases until at the ends it 
reaches some several thousand ohms. 
The impedance of twisted cable ranges 
from 70 ohms to about 120 ohms, de
pending on the size of the wire and 
the spacing between each conductor.

Impedance Matching
TT  is necessary to match the imped- 

ance of line and aerial proper and 
line and receiver in order to secure 
a maximum flow of energy from the
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T HE extreme sensitivity of the super-
heterodyne circuit which makes 

possible reception of many stations 
without the employment of an aerial 
is responsible for the widespread be-
lief that an aerial is a thing of the 
past.  This is not so, for, as part of 
the equipment of a receiving station, 
the aerial has never assumed more 
importance than it possesses today: 
A few feet of wire tacked around a 

cabinet or along a skirting board or 
picture railing, and frequently no aerial 
whatever, will enable a sensitive re-
ceiver to provide good volume from 
local and sometimes interstate stations. 
An aerial of this type, however, does 
not provide reception of the same high 
quality as those  in the design  of 
which commonsense  principles  have 
been observed. 
A short inside aerial normally re-

quires a receiver's sensitivity to be 
very high. with the result that recep-
tion is often marred by interference 
from electrical machinery. 
Indoor aerials are generally in  the 

field of electric wiring and pick up 
almost every form of disturbance that 
takes place in these circuits of which 
the power cables form part. The source 
of the interference may be located 
some several hundred yards from the 
receiver, but the electrical connection 
between the offending machine and the 
wiring about the receiver's aerial effec-
tively transfers the unwanted noises to 
the set. 
Where good reception of a nearby 

station may be obtained with a set's 
sensitivity controls well retarded, inter-
ference-free reception may be obtained 
with a small indoor aerial.  But, tun-
ing the receiver to another station will 
render the aerial less effective. 

Noise Pick-up 
FOR short-wave reception an efficient 

aerial is of paramount importance. 
On the higher frequencies even the 
slightest electrostatic discharge in an 
electrical  circuit  will  announce  its 
presence in the forms of clicks and 
buzzes  in  the  receiver.  High  fre-
quency reception demands that the re-
ceiver be in a very sensitive condition 
if any but the strongest of signals are 
to be heard. 
When this is done the set's pick-up 

of  unwanted  noises  is greatly  in-
creased, 
Good reception of  both  medium 

wave and short wave stations requires 
that an incoming signal should be of 
the highest possible strength. that it 
should he picked up in an area in 
which interference is at a minimum. 
and that it should be led through the 
•interference "cloud" surrounding elec-
trical wiring in such a way that un-
wanted noises are not induced in the 
lead-in 
Very strong signals are not always 

necessary to make broadcasts enjoy-
able, a signal of medium strength and 
unmarred by fading, static or man-
made interference, is  much  more 
valuable than a loud signal rendered 
less effective by unfavorable cor 

Type Aerials 
FOR reception of all stations it is a 
—  good plan to always use an outside 
aerial.  The erection of the aerial well 
clear of trees, roofs and other objects, 
particularly those of metal, will result 
in an increase in signal pick-up, and 
keeping it as far distant as possible 
from tram and train lines, power lines, 
telephone lines, and roads on which 
motor traffic is heavy, will do much to 
ensure that incoming signals are re-
ceived reasonably free from the effects 
of interference. 
The most important problem is to 

transfer the "clean" signal  from  the 
aerial to the receiver without allowing 
the interference field through which 
it passes, and which normally extends 
to a height of about 25ft. above ground, 
to adversely affect it. The solution lies 
in the use of electrical screening of the 
down lead.  This is discussed  fully 
later in this article. 
In some country districts and in 

parts where  man-made  interference 
assumes  negligible  proportions,  the 
common inverted "L" type aerial will 
provide excellent results.  A height of 
25 to 40ft. is recommended and the 
length of the cross section should be 
approximately 40 to 60f t.  It is in-
advisable to increase the length of the 
horizontal section beyond 60f t.; such 
an increase will provide little gain in 
signal strength and may  prove  in-
efficient when the receiver is used on 
the broadcast band, 

Constructional Hints 
A FEW general hints on the construc-

tion of aerials should not go amiss 
Heavy  hard  drawn  copper  wire, 
enamelled to prevent  corrosion  and 
oxidisation. is the best for short wave 
reception.  High-frequency  currents 
tend to travel along the outer surface 
of a conductor. and the elimination of 
corrosion and the stray capacities pre-
sent in stranded wire, decreases the 
resistance of the path along which 
they move. 
This reduces the wastage of energy 

in the aerial to a minimum. 
It is advisable to keep the top sec-

tion and  the  lead-in  an unbroken 
length, but where joints are neces-
sary, these should be soldered and 
wiped clean of any surplus flux. Which 
may cause corrosion. 
Furthermore, liberal use should be 

made of insulators. At each end of the 
aerial strain insulators made of glazed 
porcelain or strong high-grade glass, 
possessing a long leakage path, should 
be used. The number necessary will 
be dependent on the length of this 
path. Where it is no less than two 
inches. one insulator at each end will 
suffice. 
To prevent friction, which would in-

troduce noise and variation in signal 
strength, the lead-in must be well in-
sulated from walls and window frames, 
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Noise Reducing Systems 
T HE simplest form of noise reducing 

aerial is illustrated in Fig. 1. It 
consists of a single horizontal wire, 
to which is attached one lead of a 
piece of  twisted  lighting flex. The 
remaining lead of the twin flex is not 
connected to the horizontal wire, but 
is taped up to prevent unravelling. 
At the set end, this lead of the flex 

is connected to the earth terminal and 
the other lead to the aerial terminal. 
This aerial  is very efficient  on the 
broadcast band but, except in a few 
isolated cases, does not provide maxi-
mum reduction of interference on short 
wave transmissions. 
The strength of short wave signals 

does not necessarily increase with an 
increase in aerial length  The most 

— A simple noise-reducing 

efficient aerial is one the electrical 
length of which is equal to one-hall 
of the wave-length used by the sta-
tion heard. In some cases the length is 
not critical, and an aerial cut to size 
will permit excellent reception over a 
band of frequencies, but, in no case, 
will it permit maximum efficiency on 
all bands. The all-wave aerial is merely 
a compromise and will be out-performed 
by one tuned for reception on a given 
wave-length. 
The simplest way to transfer energy 

from an aerial, situated in an area 
fairly free from interference, to the 
receiver is to use a length of twisted 
flex. Noise disturbances are picked up 
by each wire, but as the energy in 
each wire is "out of phase," or oppo-
site in effect, the noise is cancelled out. 
The main problem is that of deter-

mining from what point along the hori-
zontal  section  the  lead-in is to be 
taken.  This is governed by the prin-
ciples of impedance matching  The 
impedance at the centre of a half.. 
wave aerial is of the order of 70 ohms. 
This increases until at the ends it 

reaches some several thousand ohms. 
The impedance of twisted cable ranges 
from 70 ohms to about 120 ohms, de-
pending on the size of the wire and 
the spacing between each conductor. 

Impedance Matching 
TT is necessary to match the imped-
ance of line and aerial proper and 

line and receiver in order to secure 
a maximum flow of energy from the 
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aerial to the set. As mentioned before, 
the impedance of an aerial varies along 
its length, and the operation of making 
a correct match at any haphazard 
point is as hard as “putting the square 
peg in the round hole.”

Half wave doublets, so called because 
the flat top section is divided into 
two equal sections each a quarter of 
the receiving wave length long, are 
simple and most efficient short wave 
aerials. By connecting two insulators 
between each quarter wave length and 
attaching one wire of the twin flex 
lead-in to each side, energy will flow 
from the flat top into the feeder or 
lead-in.

Good quality flex which will with
stand exposure to the elements should 
be used for all lead-in applications. 
A  lead-in of high grade electrical flex 
has an impedance of 100-130 ohms, 
and, to improve its match with the 
aerial, the ends of the quarter wave 
top sections should be spaced from 6in. 
to 3ft., and the top of the transmis
sion line “ fanned” out to form an 
equilateral triangle as illustrated in 
Fig. 2.

Fig. 2. —  A  h a lf wave doublet using a 
twisted flex transm ission line.

The purpose of the fanning is to 
connect the lead-in to the aerial at 
points where the aerial impedance is 
equal to that of the transmission line. 
A  triangle having sides between 2ft. 
and 2%ft. in length will meet all re
quirements.

Transposed Lead-Ins
TNSTEAD of twisted flex use may be 

made of transposition blocks and 
enamelled wire of the same type as 
that used in the flat top sections. The 
blocks, which are available commerci
ally, are constructed of a high grade 
non-conductor, and are used for the 
purpose of spacing two-wire feeders.

Slots are provided in them for the 
purpose of crossing the wires in order 
to reduce inter-action between them. 
Spaced at intervals of 2ft. to 3ft., one 
set of eight will meet most require
ments.

When a half-wave doublet is used, 
care should be taken to ensure that 
one side of it is not earthed. Norm
ally, one end of the primary winding 
of an aerial coil is connected to earth, 
and it is desirable that this lead should 
be disconnected from the chassis and 
taken to a separate insulated terminal. 
One side of the feeder is taken to 
this terminal, and the other to the 
aerial terminal on the set. Earthing 
one side will not cause a total elimin
ation of signals, but will be responsible 
for a loss in efficiency.

In calculating the length of a doublet 
for any particular station convert the 
wavelength of the desired station to 
feet, one metre being equal to 39.37 
inches, i.e., for a 20 metre station 
each auarter wave section would be 
16 4ft in length. The transmission line 
should be cut so that it will be an 
odd number of quarter wave lengths 
in length. For use with a 20 metre 
aerial the feeder should be 5, 15 or 
25 metres long.

Multi-Band Aerials
rPKE most convenient length should 

be selected and any unwanted line 
coiied up. This is most important in 
the case of the commercial all-band 
aerial, which several manufacturers 
have now placed on the market. With 
these aerials impedances have not been 
exactly matched, but are, nevertheless, 
close enough to provide excellent re
ception on a number of bands. The 
aerial consists of a number of doublets 
having a common transmission line 
which is matched to them by a special 
transformer.

As the impedance varies along the 
length of an aerial, it is possible to 
connect a transmission line to points 
on several half-wave doublets in such 
a way that the line is matched to only 
one at a time.

The impedance offered to a 20-metre 
signal at the centre of a 40-metre 
doublet is equal to that at the ends 
of a 20-metre doublet, several thousand 
ohms. Consequently, where a feeder 
is common to both a 40 and 20-metre 
aerial only the 40-metre section will 
be effective on 40 metres, and the 20-

metre section on 20 metres. By em
ploying a special transformer, and in 
some cases connecting the line off 
centre, manufacturers have devised 
units which will provide a maximum 
noise-free signal on both broadcast 
and short wave bands. A multi
doublet or “spider-web” aerial of this 
type is illustrated in Fig. 3.

Theory of the Spider-Web
^LA N C E  at the dimensional draw

ing while we explain the electrical 
characteristics of the system. The 
dipoles A and B, 18ft. 2in. in length, 
resonate in the 25-metre band and 
constitute the top section of the 
aerial. The middle dipoles C and D 
have an electrical length of 12ft. 6in. 
each and resonate at 16 metres. The 
lower dipoles, E and F measure 20ft. 
5in. each and resonate at 49 metres.

Actually the dimensions of these 
dipoles should be greater for 49 metre 
resonance, but, in order to save space, 
they have been loaded by the coil LC 
to bring the resonant point to the de
sired wave-length.

It  will be noted that the transmis
sion line connecting C-D with A-B has 
been fanned to join A-B at points 4ft. 
6in. on each side of the centre. The 
purpose of this is deliberately to mis
match the impedances of the line and 
the aerial to broaden the resonance 
point of the 25-metre doublet so that 
it will also possess good efficiency 
characteristics on 31 metres. Similar 
impedance matching is arranged by 
tapping the line into the loading coil, 
LC, connected in series with the 49- 
metre dipoles.

The impedance relationship existing 
between the three doublets and the 
transmission line is such that at reso
nance each doublet has an impedance 
of slightly more than 70 ohms. This 
impedance rises greatly off resonance 
so that any non-resonan<t doublet will 
have such a high parallel impedance as 
not to affect the working impedance 
of the doublet in use. In other words 
there will be no interaction between 
any doublet.

Another point which should be noted 
is that 'the standard method of cross 
connection is used. Thus the fan lead 
from the A side of the 25-metre doublet 
joins the D side of the 16-metre 
doublet. The D side of this doublet 
is, in turn, joined through the line to 
the E side of the 49-metre section.
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aerial to the set.  As mentioned before, 
the impedance of an aerial varies along 
its length, and the operation of making 
a correct match at any haphazard 
point is as hard as "putting the square 
peg in the round hole." 
Half wave doublets, so called because 

the flat top section is divided into 
two equal sections each a quarter of 
the receiving wave length long, are 
simple and most efficient short wave 
aerials.  By connecting two insulators 
between each quarter wave length and 
attaching one wire of the twin flex 
lead-in to each side, energy will flow 
from the fiat top into the feeder or 
lead-in. 
Good quality flex which will with-

stand exposure to the elements should 
be used for all lead-in applications. 
A lead-in of high grade electrical flex 
has an impedance of 100-130 ohms, 
and, to improve its match with the 
aerial, the ends of the quarter wave 
top sections should be spaced from 
to 3ft., and the top of the transmis-
sion line "fanned" out to form an 
equilateral triangle as illustrated in 
Fig. 2. 

Fig. 2. — A half wave doublet using a 
twisted flex transmission line. 

The purpose of the fanning is to 
connect the lead-in to the aerial at 
points where the aerial impedance is 
equal to that of the transmission line. 
A triangle having sides between 2ft. 
and 21/2 ft. in length will meet all re-
quirements. 

Transposed Lead-Ins 
INSTEAD of twisted flex use may be 
-• made of transposition blocks and 
enamelled wire of the same type as 
that used in the flat top sections.  The 
blocks, which are available commerci-
ally, are constructed of a high grade 
non-conductor, and are used for the 
purpose of spacing two-wire feeders. 
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Fig. 3. — A full dimensional drawing of the -Spider Web" Aerial System. 

Slots are provided in them for the 
purpose of crossing the wires in order 
to reduce inter-action between them. 
Spaced at intervals of 2ft. to 3ft., one 
set of eight will meet most require-
ments. 
When a half-wave doublet is used, 

care should be taken to ensure that 
one side of it is not earthed. Norm-
ally, one end of the primary winding 
of an aerial coil is connected to earth, 
and it is desirable that this lead should 
be disconnected from the chassis and 
taken to a separate insulated terminal. 
One side of the feeder is taken to 
this terminal, and the other to the 
aerial terminal on the set. Earthing 
one side will not cause a total elimin-
ation of signals, but will be responsible 
for a loss in efficiency. 
In calculating the length of a doublet 

for any particular station convert the 
wavelength of the desired station to 
feet, one metre being equal to 39.37 
inches, i.e., for a 20 metre station 
each quarter wave section would be 
164f t. in length.  The transmission line 
should be cut so that it will be an 
odd number of quarter wave lengths 
in length.  For use with a 20 metre 
aerial the feeder should be 5, 15 or 
25 metres long. 

Multi-Band Aerials 
THE most convenient length should 

be selected and any unwanted line 
coiled up.  This is most important in 
the case of the commercial all-band 
aerial,  which several manufacturers 
have now placed on the market. With 
these aerials impedances have not been 
exactly matched, but are, nevertheless, 
close enough to provide excellent re-
ception on a number of bands.  The 
aerial consists of a number of doublets 
having a common transmission line 
which is matched to them by a special 
transformer. 
As the impedance varies along the 

length of an aerial, it is possible to 
connect a transmission line to points 
on several half-wave doublets in such 
a way that the line is matched to only 
one at a time. 
The impedance offered to a 20-metre 

signal at the centre of a 40-metre 
doublet is equal to that at the ends 
of a 20-metre doublet, several thousand 
ohms.  Consequently, where a feeder 
is common to both a 40 and 20-metre 
aerial only the 40-metre section will 
be effective on 40 metres, and the 20-

metre section on 20 metres.  By em-
ploying a special transformer, and in 
some cases connecting  the line  off 
centre,  manufacturers  have  devised 
units which will proviae a maximum 
noise-free signal on  both  broadcast 
and  short wave  bands.  A  multi-
doublet or "spider-web" aerial of this 
type is illustrated in Fig. 3. 

Theory of the Spider-Web 
( LANCE at the dimensional draw-

ing while we explain the electrical 
characteristics of .the system.  The 
dipoles A and B, 18ft. 2in. in length. 
resonate in the 25-metre band and 
constitute  the top  section of  the 
aerial.  The middle dipoles C and D 
have an electrical length of 12ft. Gin. 
each and resonate at 16 metres.  The 
lower dipoles, E and F measure 20ft. 
5in, each and resonate at 49 metres. 
Actually the  dimensions of  these 

dipoles should be greater for 49 metre 
resonance, but, in order to save space. 
they have been loaded by the coil LC 
to bring the resonant point to the de-
sired wave-length. 
It will be noted that the transmis-

sion line connecting C-D with A-B has 
been fanned to join A-B at points 4ft. 
6in, on each side of the centre.  The 
purpose of this is deliberately to mis-
match the impedances of the line and 
the aerial to broaden the resonance 
point of the 25-metre doublet so that 
it will also  possess good  efficiency 
characteristics on 31 metres.  Similar 
impedance matching is arranged by 
tapping the line into the loading coil. 
LC. connected in series with the 49-
metre dipoles. 
The impedance relationship existing 

between the three doublets and the 
transmission line is such that at reso-
nance each doublet has an impedance 
of slightly more than 70 ohms.  This 
impedance rises greatly off resonance 
so that any non-resonant- doublet will 
have such a high parallel impedance as 
not to affect the working impedance 
of the doublet in use.  In other words 
there will be no interaction between 
any doublet. 
Another point which should be noted 

is that the standard method of cross 
connection is used. Thus the fan lead 
from the A side of the 25-metre doublet 
joins the D side  of  the  16-metre 
doublet.  The D side of this doublet 
is, in turn, joined through the line to 
the E side of the 49-metre section. 
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Note that the transmission line is in 
two sections. The first extends from 
the junction of the 25 and 16-metre 
doublets to the 49-metre doublet.

The second is the 75ft. length of line 
which must be used with the main 
line which has an impedance of 90 
ohms and provides a reasonably good 
impedance match with the three 
aerials.

The termination of the line is a prob
lem for the experimenter. Hampered 
as he is for lack of accurate measuring 
equipment, he must be prepared to cut 
and try to obtain maximum perform
ance on each wave band.

Coupling Problems
A SIMPLE system of coupling the line 

to the receiver is shown in Fig. 4. 
Here we find that a terminating im
pedance has been connected across the 
line and joined to the input circuit of 
the receiver by means of a pair of 
leads, one o f which is tapped at a 
poin'i above the low potential side of 
the system.

Note that the installation is for sets 
designed for operation from doublet 
aerials. Grounding the transmission 
line by connecting one of its sides to 
the set’s earth terminal will unbalance 
the line and destroy the effectiveness 
of the aerial.

Fig. 4. —  A  m ethod of term inating a 
transm ission line.

The materials required are 150 feet 
of 16-gauge enamelled copper wire, a 
dozen insulators, 200 feet of 3/.029
V.I.R. cable, a small piece of bakelite 
tube and the coupling coil materials.

It is essential that the V.I.R. cable 
used should be of the stranded variety. 
Being very brittle, there is a tendency 
for a single wire to break when the 
slightest strain is imposed on it. Three 
strands of .029 will withstand the 
effects of exposure to high winds.

The best way to build this aerial is 
to set it out in the yard, anchoring the 
various points as the assembly is car
ried out. All measurements (and they 
must be reasonably accurate) are car
ried out from the end of the wire 
looped inside the insulator. Thus it 
will be necessary to allow about four 
inches more wire for each insulator 
than the lengths specified.

Start off by making the A-B doublet. 
Attach the fans and bring them down 
to the point at which the C-D dipoles 
are to be attached. Attach these di
poles to the extremes of the flat top 
section. Next, place the E-F dipoles 
into position, arranging their place
ment in strict accordance with the 
dimensional diagram.

Make sure that the 
crossovers are correct, 
as explained earlier.
The loading coil con
sists of 24 turns of 22 
gauge enamelled copper 
wire wound on a half- 
inch diameter wooden 
dowel which is placed 
inside a three-quarter 
inch diameter bakelite 
tube and cemented into 
place by means of a 
wax compound made 
by boiling together 
paraffin wax and resin.

The coil is tapped at 
the third turn from 
either end, and the 
twisted pair line from 
the junction of the 25 
and 16 metre sections 
is connected to this 
point to which is also 
connected the main 
transmission line.

The next job is the 
construction o f  th e  
coupling transformer.

This is an autotrans
former, and may con
sist of 65 turns of 22 gauge enam
elled copper wire wound on a 2in. 
diameter former. The winding is 
tapped at the fourth turn from the 
low potential end, this tap point being 
taken to the receiver aerial terminal 
through a .0007 mfd. variable con
denser made up by connecting two 
sections of a .000385 mfd. gang in 
parallel.

Commercial Systems
O TH E R  commercial aerials do not use 

a complex doublet system, but, 
nevertheless, are dependent on the vari
ation in impedance along the length of 
the aerial for matching. One of these 
is illustrated in Fig. 5. It consists of 
three lengths of wire of 60, 39 and 5 
feet, supplied with the necessary insu
lators attached, an aerial matching 
unit which is suspended in the aerial, 
a 60 feet length of metal screened and 
gutta percha insulated down lead, and 
a receiver matching unit. The lengths 
of aerial wire must not be shortened.

The most efficient arrangement of 
the aerial is with the 60 and 39 feet 
lengths end to end. The 39 and 5 feet 
lengths are connected together at the
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Fig. 6. —  The directive characteristics o f aerials of 
various lengths.

aerial matching unit. I f  possible, there
fore, a site enabling at least 100 feet 
of horizontal wire to be erected as 
high as possible should be chosen.

The makers suggest that to ensure 
satisfactory results the height of the 
horizontal wire should be at least 30 
feet above the ground. Any difficulty 
which may have to be overcome in 
order to erect the aerial in a high posi
tion will be amply repaid by the gain in 
signal strength.

A further suggestion is that where a 
choice has to be made between a high 
position with restricted area and a 
lower height of greater area, the former 
should be chosen and the aerial forma
tion changed. Illustrations A and B 
in Fig. 5 show typical layouts where 
the two lengths of aerial may be kept 
end to end, and illustrations C and D 
the layouts where sufficient space for 
the total length is not available.

Whatever layout is used the 5 feet 
length must be kept vertical by the use 
of a strainer. This length is most 
efficient on wavelengths of the order 
of 7-11 metres.

(Continued on Page 38)

Fig. 5. —  Methods of erecting a commercial a ll-b an d  noise reducing system.
—Diagram courtesy H .M .V . Radio.

SHORT WAVES  (Listener in Handbook, No. 15) 
Note that the transmission line is in 
two sections.  The first extends from 
the junction of the 25 and 16-metre 
doublets to the 49-metre doublet. 

The second is the 75ft. length of line 
which must be used with the main 
line which has an impedance of 90 
ohms and provides a reasonably good 
impedance  match  with  the  three 
aerials. 
The termination of the line is a prob-

lem for the experimenter.  Hampered 
as he is for lack of accurate measuring 
equipment, he must be prepared to cut 
and try to obtain  maximum perform-
ance on each wave band. 

Coupling Problems 
A SIMPLE system of coupling the line 

to the receiver is shown in Fig. 4. 
Here we find that a terminating im-
pedance has been connected across the 
line and joined to the input circuit of 
the receiver by means of a pair of 
leads, one of which is tapped at a 
point above the low potential side of 
the system. 

Note that the installation is for sets 
designed for operation from doublet 
aerials.  Grounding the transmission 
line by connecting one of its sides to 
the set's earth terminal will unbalance 
the line and destroy the effectiveness 
of the aerial. 

Fig. 4. — A method of terminating a 
transmission line. 

The materials required are 150 feet 
of 16-gauge enamelled copper wire, a 
dozen insulators, 200 feet of 3/.029 
V.I.R. cable, a small piece of bakelite 
tube and the coupling coil materials. 

It is essential that the V.I.R. cable 
used should be of the stranded variety. 
Being very brittle, there is a tendency 
for a single wire to break when the 
slightest strain is imposed on it. Three 
strands of .029  will  withstand  the 
effects of exposure to high winds. 

The best way to build this aerial is 
to set it out in the yard, anchoring the 
various points as the assembly is car-
ried out.  All measurements (and they 
must be reasonably accurate) are car-
ried out from the end of the wire 
looped inside the insulator.  Thus it 
will be necessary to allow about four 
inches more wire for each insulator 
than the lengths specified. 

Start off by making the A-B doublet. 
Attach the fans and bring them down 
to the point at which the C-D dipoles 
are to be attached.  Attach these di-
poles to the extremes of the flat top 
section.  Next, place the E-F dipoles 
into position, arranging their place-
ment in strict accordance with the 
dimensional diagram. 

Make sure that  the 
crossovers are correct, 
as  explained  earlier. 
The loading coil con-
sists of 24 turns of 22 
gauge enamelled copper 
wire wound on a half-
inch diameter wooden 
dowel which is placed 
inside a three-quarter 
inch diameter bakelite 
tube and cemented into 
place by means of  a 
wax  compound  made 
by  boiling  together 
paraffin wax and resin. 
The coil is tapped at 

the  third  turn  from 
either  end,  and  the 
twisted pair line from 
the junction of the 25 
and 16 metre sections 
is  connected  to  this 
point to which is also 
connected  the  main 
transmission line. 

The next job is the 
construction  of  the 
coupling transformer. 
This is an autotrans-

former, and may con-
sist of 65 turns of 22 gauge enam-
elled copper wire wound on a 2m. 
diameter former.  The  winding  is 
tapped at the fourth turn from the 
low potential end, this tap point being 
taken to the receiver aerial terminal 
through a .0007 mfd. variable con-
denser made up by connecting two 
sections of a .000385 mfd. gang in 
parallel. 

Commercial Systems 
O THER commercial aerials do not use 

a complex  doublet  system, but, 
nevertheless, are dependent on the vari-
ation in impedance along the length of 
the aerial for matching.  One of these 
is illustrated in Fig. 5.  It consists of 
three lengths of wire of 60, 39 and 5 
feet, supplied with the necessary insu-
lators attached, an aerial matching 
unit which is suspended in the aerial, 
a 60 feet length of metal screened and 
gutta percha insulated down lead, and 
a receiver matching unit. The lengths 
of aerial wire must not be shortened. 
The most efficient arrangement of 

the aerial is with the 60 and 39 feet 
lengths end to end. The 39 and 5 feet 
lengths are connected together at the 
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Fig. 6. — The directive characteristics of aerials of 
various lengths. 

aerial matching unit. If possible, there-
fore, a site enabling at least 100 feet 
of horizontal wire to be erected as 
high as possible should be chosen. 
The makers suggest that to ensure 

satisfactory results the height of the 
horizontal wire should be at least 30 
feet above the ground.  Any difficulty 
which may have to be overcome in 
order to erect the aerial in a high posi-
tion will be amply repaid by the gain in 
signal strength. 
A further suggestion is that where a 

choice has to be made between a high 
position with restricted area and a 
lower height of greater area, the former 
should be chosen and the aerial forma-
tion changed.  Illustrations A and B 
in Fig. 5 show typical layouts where 
the two lengths of aerial may be kept 
end to end, and illustrations C and D 
the layouts where sufficient space for 
the total length is not available. 
Whatever layout is used the 5 feet 

length must be kent vertical by the use 
of a strainer.  This length is most 
efficient on wavelengths of the order 
of 7-11 metres. 

(Continued on Page 38) 

Fig. 5. — Methods of erecting a co mmercial all-band noise reducing system. 
—Diagram courtesy H.M.V. Radio. 



Page 16 (Listener In Handbook. No. 15) -SHORT WAVES

INTERFERENCE ELIMINATION
Cause of Interference— Re-radiation— Tracing 
the Source of Interference —  Use of Line Filters 
—  Connection of Suppressors —  Curing Car 

Ignition Interference.
rjROADLY speaking there are three 

main classes of interference which 
may affect short wave receivers. The 
first is interference from other stations 
or regenerative receivers operated 
nearby; secondly comes natural in
terference such as atmospheric dis
turbances; and thirdly, interference 
from electrical appliances, motor car 
ignition, power mains leaks, etc.

Ih the case of the first mentioned 
the- remedy lie's in improving the selec
tivity characteristics of the set and 
tracing the owner of the offending re
ceiver.

When it comes to static and other 
similar atmospheric disturbances there 
is little that can be done by the lis
tener to overcome this interference. 
Fortunately except at odd periods this 
type of interference does not constitute 
the main interference problem and is 
easily recognised from the more annoy
ing '‘man made” noises which are 
usually the bane of short-wave recep
tion.

Coming to the third type of inter
ference that generated by electrical 
appliances, power mains leaks and 
motor car ignition noises here at least 
it is possible to reduce the offending 
noise to a low leyel providing time and 
care is taken.

This interference makes itself heard 
in the form of crackles, roaring noises, 
clicking, and the characteristic splut
ter of car ignition. Possibly the most 
prevalent of this form of interference 
is that from electric motors driving 
household appliances such as vacuum 
cleaners, sewing machines, small 
lathes, fans, etc.

Such motors consist of a commutator 
and field windings. The commutator, 
which is mounted on the rotating 
shaft, consists of a number of seg
ments, contact with which is made by 
carbon brushes resting upon it. The 
purpose of-the brushes is to change 
the connection from segment to seg
ment as the commutator rotates.

A rapid change o f , current is pro
duced at the instant of changeover 
from one segment to the ne'xt, and this 
sudden change of current produces a 
pulsating magnetic field, which, in 
association with the stray capacities 
in the motor sets up a series of high 
frequency waves.

High-Frequency Interference
IN  effect then the motor is acting at 
1 a miniature transmitter producing 
periodic but irregular radio waves 
which will be picked up by receivers in 
the vicinity. This interference can be 
produced by a running motor even 
though there is no apparent sparking 
at the brushes whilst it is used. This 
high frequency interference can reach 
the receiver in several different ways.

It  may be conducted along the mains 
network connected to the apparatus,

and be picked up by the receiver from 
the wiring. On the other hand, where 
the receiver is operated from the motor 
or generator the disturbance may enter 
the receiver via the power leads. 
Thirdly, these high frequency disturb
ances may be re-radiated by metal ob
jects in the vicinity of the motor or 
generator and picked up by the re
ceiver.

Jn attempting to eliminate this inter
ference many factors must be consid
ered. Usually direct radiation from the 
offending apparatus is limited to a few 
yards, and can be cured quite effectively 
by the connection of suppressor con
densers to the brushes and leads of the 
motor.

Where this form of high frequency 
interference is present in the mains 
lead to the receiver it will usually be 
found to be present also in a radiated 
form from the wiring, which will be 
much more severe, .due to its high 
amplification by the circuits of the 
receiver. A low frequency form of in
terference may also be present under 
these circumstances, but a line filter 
will clear this up effectively.

to two miles from its source. Obvious
ly, the best way to overcome this trouble ■ 
is to trace the interference to the 
offending apparatus, and to have suit
able suppressors fitted to it.

I f  this is not possible, the noise may 
be reduced considerably by connecting 
suitable suppressor type condensers 
across the main leads at the point 
of entry into the house. However, this 
must be correctly carried out by a 
licensed electrician, and fuses provided 
in the condenser leads. Even though 
this is done, in some cases the inter
ference may still be bad, as the noise 
could be picked up from the. wiring of 
the adjacent house.

Shielding Effective
'’pHE cnly remedy then is to com- 

pletely house the receiver in an 
earthed shield can and to use one of 
the many forms of noise reducing aerial 
systems to minimise the pick-up. The 
remaining type of interference, that 
radiated from metallic fixtures near 
the motor, also may be overcome in the 
above manner

In some cases, it is difficult to de
cide how the interference is' entering 
the receiver. The following suggestions 
will assist in checking the source of 
the interference, which is the first step 
towards its cure.

First disconnect the aerial and earth 
wires from the receiver and short the 
aerial and earth terminals with a small 
piece of wire. I f  the noise ceases, this 
shows that it is being picked up direct
ly by the aerial and lead in, whilst 
if it still continues, it is reaching the 
set via the main leads.

Photograph ot an  effective commercial line filter.
Photo courtesy Hartleys Ltd.

Re-Radiation
'PHE worst cases of this type of inter- 

ference are usually of the mains 
radiated type. Although by the time 
the interference reaches the house 
wiring it is much less in intensity than 
it was at its source, it is an ideal form 
to cause trouble.

It is re-radiated from all of the 
house wiring, and the receiving aerial 
provides considerable pick up of the 
radiated energy.

Interference of this type may still 
make itself annoying at distances up

In the case of a battery set or in 
some cases with A.C. or D.C. mains 
receivers the noise may be picked up 
directly by the wiring of the set. In 
this case the only remedy is to house 
the chassis of the set in a shield can 
which must be joined to an efficient 
earth connection. Where the noise is 
definitely found to be entering the set 
via the mains power leads the con
nection of a line filter will prevent 
the interference

Many reasonably priced commercial 
type line filters are available which are 
simple to connect and generally prove
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INTERFERENCE ELIMINATION 
Cause of Interference —Re-radiation —Tracing 
the Source of Interference — Use of Line Filters 
-- Connection  of Suppressors — Curing Car 

Ignition Interference. 

B ROADLY Sneaking there are three 
main classes of interference which 

may affect short wave receivers.  The 
first is interference from other stations 
or  regenerative  receivers  operated 
nearby;  secondly comes natural  in-
terference such as atmospheric dis-
turbances;  and  thirdly,  interference 
from electrical appliances, motor car 
ignition, power mains leaks, etc. 

In the case of the first mentioned 
the remedy lies in improving the selec-
tivity characteristics of the set and 
tracing the owner of the offending re-
ceiver. 
When it comes to static and other 

similar atmospheric disturbances there 
is little that can be done by the lis-
tener to overcome this interference. 
Fortunately except at odd periods this 
type cf interference does not constitute 
the main interference problem and is 
easily recognised from the more annoy-
ing  "man  made" noises  which are 
usually the bane of short-wave recep-
tion. 

Coming to the third type of inter-
ference that generated by electrical 
appliances, power mains  leaks  and 
motor car ignition noises here at least 
it is possible to reduce the offending 
noise to a low level providing time and 
care is taken. 
This interference makes itself heard 

in the form of crackles, roaring noises, 
clicking, and the characteristic splut-
ter of car ignition.  Possibly the most 
prevalent of this form of interference 
is that from electric motors driving 
household appliances such as vacuum 
cleaners,  sewing  machines  small 
lathes, fans. etc. 
Such motors consist of a commutator 

and field windings.  The commutator, 
which is mounted  on  the  rotating 
shaft, consists of a number of seg-
ments. contact with which is made by 
carbon brushes resting upon it.  The 
purpose of , the brushes ' is to change 
the connection from segment to seg-
ment as the commutator rotates. 
A rapid change of, current is pro-

duced at the instant of changeover 
from one segment to the nèxt, and this 
sudden change of current produces a 
pulsating magnetic field,  which,  in 
association with the stray capacities 
in the motor sets up a series of high 
frequency waves 

High-Frequency Interference 
IN effect then the motor is acting as 

a miniature transmitter producing 
periodic but irregular  radio  waves 
which will be picked up by receivers in 
the vicinity.  This interference can be 
produced by a running motor  even 
though there is no apparent sparking 
at the brushes whilst it is used.  This 
high frequency interference can reach 
the receiver in several different ways. 

It may be conducted along the mains 
network connected to the apparatus, 

and be picked up by the receiver from 
the wiring.  On the other hand, where 
the receiver is operated from the motor 
or generator the disturbance may enter 
the  receiver  via  the  power  leads. 
Thirdly, these high frequency disturb-
ances may be re-radiated by metal ob-
jects in the vicinity of the motor or 
generator and picked up by the re-
ceiver. 

In atteinpting- to eliminate this inter-
ference many :factors Must be consid-
ered. Usually direct -radiation from the 
offending apparatus is limited to a -few 
yards, and can be cured quite effectively 
by the connection of suppressor con-
densers to the brushes and leads of the 
motor. 

Where this form of high frequency 
interference is present in the mains 
lead to the receiver it will usually be 
found to be present also in a radiated 
form from the wiring, which will' be 
much more severe, ,Clue to  its  high 
amplification by the circuits of  the 
receiver.  A low frequency form of in-
terference may also be present under 
these circumstances, but a line filter 
will clear this up effectively, 

Photograph of an effective commercial line filter. 
Photo courtesy Hartleys Ltd. 

Re-Radiation 
T HE worst cases of this type of inter-
-" ference are usually of the mains 
radiated type.  Although by the time 
the  interference  reaches  the  house 
wiring it is much less in intensity than 
it was at its source, it is an ideal form 
to cause trouble. 
It is re-radiated from all of the 

couse wiring, and the receiving aerial 
provides considerable pick up of the 
radiated energy. 
Interference of this type may still 

make itself annoying at distances  up 

to two miles from its source. Obvious-
ly, the best way to overcome this trouble 
is to trace the interference to the 
offending apparatus, and to have suit-
able suppressors fitted to it, 

If this is not possible, the noise may 
be reduced considerably by connecting 
suitable  suppressor  type  condensers 
across the main leads at the point 
of entry into the house. However, this 
must be correctly carried out lar a 
licensed electrician, and fuses provi led 
in the condenser leads.  Even though 
this is done. in some cases the inter-
ference may still be bad, as the noise 
could be picked up from the wiring of 
the adjacent house, 

Shielding Effective 
T HE cnly remedy then is to c m-
" pletely house the receiver in an 

earthed shield can and to use one of 
the many forms of noise reducing aerial 
systems to minimise the pick-up.  The 
remaining type of interference, that 
radiated from metallic fixtures near 
the motor, also may be overcome in the 
above manner 
In some cases, it is difficult to de-

cide how the interference is' entering 
the receiver. The following suggestions 
will assist in checking the source of 
the interference, which is the first step 
towards its cure. 
First disconnect the aerial and earth 

wires from the receiver and short the 
aerial and earth terminals with a small 
piece of wire.  It the noise ceases, this 
shows that it is being picked up direct-
ly by the aerial and lead in, whilst 
if it still continues, it is reaching the 
set via the main leads. 

In the case of a battery set or in 
some cases with A.C. or D.C. mains 
receivers the noise may be picked up 
directly by the wiring of the set.  In 
this case the only remedy is to house 
the chassis of the set in a shield can 
which must be joined to an efficient 
earth connection. Where the noise is 
definitely found to be entering the set 
via the mains power leads the con-
nection of a line filter will prevent 
the interference 

Many reasonably priced commercial 
type line filters are available which are 
simple to connect and generally prove 
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- m?
Another type 01 commercial line filter.

Photo courtesy Hartleys Ltd.

more satisfactory than the home
made article. Where the noise is 
found to be due to direct pick-up by 
the aerial system special precautions 
are necessary if the interference is 
to be reduced to a minimum.

Aerial Pick-up
TN the first place it is necessary to 

ascertain as far as possible the 
source of the noise. I f  this is found 
to be adjacent power cables it is 
essential to use a noise-reducing aerial 
system and to erect this in such a way 
that the aerial wire runs at right 
angles to the power lines.

In some cases a simple noise-reduc
ing aerial system will fill the bill, but 
where a short or dual wave type re
ceiver is employed, special matching 
devices are necessary in order to pre
vent any reduction in signal pick-up 
when the noise-reducing aerial is con-

A simple form  of noise-reducing aerial 
which is extremely effective in  

operation.

nected to the set. Several commercial 
type aerials for this purpose are avail
able and are illustrated in the chapter 
devoted to Short-wave Aerials on 
Pages 13, 14 and 15.

Full details as to the erection of 
these special aerials is supplied with 
them and it is outside the scope of 
this article to discuss this. Motor car 
ignition often causes bad interference 
in situations close to main roads which 
carry heavy motor traffic. This form 
of interference is particularly trouble
some on the higher frequency bands, 
as the frequency of the interference is 
just above 30 mega-cycles.

This form of interference is usually 
picked up directly by the wiring of the 
receiver and in a minor degree by the 
aerial itself. However, if the aerial 
is erected at a fair average height 
from the nearest earthed object such 
as houses or trees the interference 
from this source should not be very 
great. The only remedy to direct 
pick-up is to use a shield can on the 
receiver chassis as described earlier 
in the chapter.

Interference from Neon signs, flasher 
lights, and electrical appliances used 
in garages, workshops or factories usu
ally can be considerably reduced if the 
owners are approached and asked to 
fit suitable suppressor condensers.

Faulty House 
Wiring

A TTENTION to the 
electrical wiring 

and installation of the 
house in which the re
ceiver is used will often 
clear up mysterious 
plops and crackles. Fre
quent sources of trouble 
are worn or loose 
switch contacts. T h e  
set screws in these units 
often work loose with 
continuous use and an 
overhaul by a compe
tent electrician will be 
well repaid.

Loose wires or metal
lic surfaces in the vicinity of the re
ceiver or its aerial, even though not 
being directly connected to it, are a 
likely source of extraneous noise.

Any interference noticed mainly 
during high winds is usually due to 
this cause. Here again careful exami
nation of surrounding metal fences, 
sheds, etc., is the only remedy.

Other causes of high frequency in
terference are house buzzers, door
bells, and house or inter-office phone 
systems. In each of these instances 
the trouble is due to the high fre
quency field set up by the inductance 
and rapid make and break contact, 
similar to that produced by the or
dinary electric motor mentioned pre
viously. Where the unit is operated 
from the same mains supply as the 
receiver a line filter connected in the 
supply lines as close to the interfering 
unit as possible will often effect a 
cure.

Useful Hints
TN other cases where the wiring of 

the telephone or buzzer is extensive 
the interference may be picked up 
directly from this wiring. This is much 
more difficult to eradicate, and it may 
be necessary to shield the set by plac
ing it in a shield can and using a 
shielded lead-in type of all-wave

aerial. Earthing one of the leads to 
the buzzer or bell, and placing a by
pass condenser across the make and 
break contacts will sometimes reduce 
the interference considerably.

Other forms of interference can be 
traced and cured providing the set- 
owner understands the general prin
ciples involved, which may be outlined 
as follows:—First, reduce the interfer
ence as much as possible at its source 
by the use of suppressor condensers or 
line filters. It  is important that ef
ficient earth connections be used with 
these units if best results are to be 
expected Secondly, where the inter
ference is being picked up directly by 
the aerial or lead-in, experiment with 
a different aerial or erect a matched 
all-wave noise-reducing system in its 
place. Thirdly, shield the set entirely 
where the wiring or grid leads of the 
R.F. valves are picking up the inter
ference from its source. And, last of 
all, remember that an efficient line 
filter will remove the last trace of the 
interference where the noise is still 
present when the set is shielded and 
the aerial and earth terminals are 
shorted out

A  special a ll-w ave noise reducing aerial k it complete w ith  matching, translorm ers.
Photo courtesy H.M.V.
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more  satisfactory  than  the  home-
made article.  Where  the  noise is 
found to be due to direct pick-up by 
the aerial system special precautions 
are necessary if the interference is 
to be reduced to a minimum. 

Aerial Pick-up 
IN the first place it is necessary to 

ascertain as far as possible the 
source of the noise.  If this is found 
to be  adjacent power  cables  it is 
essential to use a noise-reducing aerial 
system and to erect this in such a way 
that the aerial wire runs at right 
angles to the power lines. 
In some cases a simple noise-reduc-

ing aerial system will fill the bill, but 
where a short or dual wave type re-
ceiver is employed, special matching 
devices are necessary in order to pre-
vent any reduction in signal pick-up 
when the noise-reducing aerial is con-

A simple form of noise-reducing aerial 
which  is  extremely  effective  in 

operation. 

nected to the set.  Several commercial 
type aerials for this purpose are avail-
able and are illustrated in the chapter 
devoted  to  Short-wave  Aerials  on 
Pages 13, 14 and 15. 

Full details as to the erection of 
these special aerials is supplied with 
them and it is outside the scope of 
this article to discuss this.  Motor car 
ignition often causes bad interference 
in situations close to main roads which 
carry heavy motor traffic.  This form 
of interference is particularly trouble-
some on the higher frequency bands, 
as the frequency of the interference is 
just above 30 mega-cycles. 

This form of interference is usually 
picked up directly by the wiring of the 
receiver and in a minor degree by the 
aerial itself.  However, if the aerial 
is erected at a fair average height 
from the nearest earthed object such 
as houses or trees  the interference 
from this source should not be very 
great. Th?, only  remedy  to  direct 
pick-up is to use a shield can on the 
receiver chassis as described earlier 
in the chapter. 
Interference from Neon signs, flasher 

lights, and electrical appliances used 
in garages. workshops or factories usu-
ally can be considerably reduced if the 
owners are approached and asked to 
fit suitable suppressor condensers. 

Faulty House 
Wiring 

A TTENTION  to  the 
electrical  wiring 

and installation of the 
house in which trie re-
ceiver is used will often 
clear  up  mysterious 
plops and crackles. Fre-
quent sources of trouble 
are  worn  or  loose 
switch contacts.  T h e 
set screws in these units 
often work loose  with 
continuous use and an 
overhaul by a compe-
tent electrician will be 
well repaid. 
Loose wires or metal-

lic surfaces in the vicinity of the re-
ceiver or its aerial, even though not 
being directly connected to it, are a 
likely source of extraneous noise. 
Any interference  noticed  mainly 

during high winds is usually due to 
this cause.  Here again careful exami-
nation of surrounding metal fences, 
sheds, etc., is the only remedy. 
Other causes of high frequency in-

terference  are  house  buzzers,  door-
bells, and house or inter-office phone 
systems.  In each of these instances 
the trouble is due to the high fre-
quency field set up by the inductance 
and rapid make and break  contact, 
similar to that produced by the or-
dinary electric motor mentioned pre-
viously.  Where the unit is operated 
from the same mains supply as the 
receiver a line filter connected in the 
supply lines as close to the interfering 
unit as possible will often effect a 
cure. 

Another type of commercial line filter. 
Photo courtesy Hartleys Ltd 

Useful Hints 
IN other cases where the wiring of 
the telephone or buzzer is extensive 

the interference may be picked up 
directly from this wiring. This is much 
more difficult to eradicate, and it may 
be necessary to shield the set by plac-
ing it in a shield can and using a 
shielded  lead-in  type  of  all-wave 
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aerial.  Earthing one of the leads to 
the buzzer or bell, and placing a by-
pass condenser across the make and 
break contacts will sometimes reduce 
the interference considerably. 
Other forms of interference can be 

traced and cured providing the set-
owner understands the general prin-
ciples involved, which may be outlined 
as follows: —First, reduce the interfer-
ence as much as possible at its source 
by the use of suppressor condensers or 
line filters.  It is important that ef-
ficient earth connections be used with 
these units if best results are to be 
expected  Secondly, where the inter-
ference is being picked up directly by 
the aerial or lead-in, experiment with 
a different aerial or erect a matched 
all-wave noise-reducing system in its 
place.  Thirdly, shield the set entirely 
where the wiring or grid leads of the 
R.F. valves are picking up the inter-
ference from its source.  And, last of 
all, remember that an efficient line 
filter will remove the last trace of the 
interference where the noise is still 
present when the set is shielded and 
the aerial and  earth terminals are 
shorted out 

A special all-wave noise reducing aerial kit complete with matching, translormers. 
Photo courtesy H.M.V. 
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HEADPHONE CONNECTIONS
Uses for Headphones —  Reduction of Output —  
Simplified Connections —  Muting the Loud 
Speaker —  Danger of High D.C Currents.

socket are connected to one position, 
while to the other is wired one of the 
headphone leads. The other head
phone lead joins to the earth ter
minal or chassis

W H ERE  standard dual-wave receivers 
are employed for short wave DX- 

ing the problem often arises as to 
the connection of headphones for the 
identification of weak signals. Again 
when the family set is used during 
the early hours, the noise from the 
speaker may arouse the entire house
hold, whereas if headphones were fit
ted probably more listening would re
sult, as this obstacle would be re
moved. I t  is really quite a simple 
matter for the home listener to fit 
phones to his receiver and to so ar- 
raiige the speaker that it may be 
switched in or out at will.

The headphone connections are 
shown in diagrammatic form, but for 
the benefit of the novice a detailed 
account of the procedure necessary 
in their fitment will no doubt be of 
assistance.

Muting the Speaker
T'HE lead should first be covered with 

a short piece of spaghetti sleev
ing to prevent shorts and the plug 
cover screwed back. The free end of 
the condenser is then connected to 
one of two terminals mounted on a 
small piece of insulating material and 
the other terminal joined to the 
chassis. I f  the phones are then con
nected to the terminals it will be found 
that they are in working order.

The muting of the existing speakei 
then must be arranged. This is car
ried out as follows:—Carefully inspect 
the terminal strip attached to the 
speaker and unsolder one of the heavy 
wire leads connecting the transformer 
with the strip Solder a long flex lead 
to the lug from which the lead was 
disconnected and another flex lead to 
the lead itself.

HI-
OPT

C J

e>o oo oo oo 10 5
sslL.

A jack inserted in the 
output plate circuit 
will m ute the speaker 
when headphones are 

used.

B + FIG  /.

The simplest way to fit the phones 
to a set is shown in Fig. 1. In this 
case a condenser is connected to the 
plate , f  the valve and the phone leads 
connected from the free end of the 
condenser to the chassis of the set. 
The speaker is muted by arranging a 
switch in the lead from the secondary 
winding of the speaker transformer 
to the actual voice coil winding on the 
cone of the speaker.

I f  the following procedure is fol
lowed it will not be necessary to re
move the chassis of the set from the 
cabinet to connect the phone feed 
condenser. Unscrew the cover of the 
speaker plug attached to the set and 
twist r piece of flexible hook-up wire 
to one of the pigtails of the con
denser, which may be a 1 mfd, tubu
lar unit.

Try the effect of touching the free 
end of the condenser in turn to each 
of the contacts of the speaker plug.

Be careful not to touch these con
tacts with the bare hands, or s. nasty 
shock may result. However, providing 
the hands are kept clear, there is no 
danger. With the condenser connected 
to one of these contacts it will be found 
that the tone and volume of the set 
are affected. This contact is the one 
which joins to the plate of the valve 
and one lead of thr condenser should 
be soldered to it.

The ends of the 
two leads then con
nect to the contacts 
of a single circuit 
switch. When this 
switch is closed the 
speaker will operate 
a n d  w h e n  th e  
switch is opened 
the speaker will be 

muted and the phones alone can be 
used. The one drawback to this form 
of headphone connection is the large 
audio output being fed to the phones. 
Even with the volume control set to 
a low level bursts of static and other 
noises will reach large proportions due 
to the high output of the power valve.

A better arrangement is to connect 
the phones in the plate circuit of the 
first stage audio valve or in the grid 
circuit of the output tube. One such 
system is shown in which the grid 
side of the coupling condenser is fed 
to the arm of a two-position switch. 
The normal grid resistor and a lead 
from the grid lug of the output valve

Fig. 2. —  A 
s w i t c h  in 
the plate cir
cuit o f an 
intermediate  

am plifier will 
perm it t h e  
c h o i c e  of 
either head
p h o n e  or 
speaker re

ception.

Fig. 3.— This diagram  illustrates how 
headphones are connected in the screen 

grid lead o fan output pentrode.

Screen Circuit Connection
T H E  connection of the headphones 

to the screen grid circuit of the 
output valve when a pentode is em
ployed also gives excellent results as 
the available output is much less than 
when the phones are connected to the 
plate.

This system may be so arranged that 
the connection of the phones automatic
ally mutes the speaker. Two contacts 
of a double circuit phone jack are used 
as a single circuit switch to short the 
primary of the speaker transformer 
when the phone plug is inserted, whilst 
the frame of the jack and the other 
long contact make the phone connec
tions. The circuit diagram of this ar
rangement is shown in Fig. 3.

The condenser may be a 5 or 8 mfd. 
tubular electrolytic type. With this ar
rangement it will be noticed that it is 
necessary to connect a 2 watt 10,000 
ohm resistor between “B” positive and 
the screen grid connection of the socket. 
In obscure cases where the headphones 
are connected in the plate circuit of 
the output valve of a regenerative type 
receiver, trouble may be experienced 
due to a body capacity effect.

This is noticed after a station has 
been tuned and when the operator 
moves away from the set the station 
disappears. This is due to R.F. being 
present in the phone leads, and can be 
cured by connecting standard R.F. 
chokes in series with the phone leads.

Whilst experimenting with differing 
types of headphone connections the 
novice should be careful to see that the 
plate circuit of any pentode output 
valve is not left open. I f  this occurs 
the screen grid will draw an abnorm
ally high current, and this may result 
in permanent damage to the valve. On 
no account should headphones be con
nected directly into circuits carrying 
high D.C. currents, as the windings of 
the phones will burn out very quickly.
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W HERE standard dual-wave receivers 
" are employed for short wave DX-
ing the problem often arises as to 
the connection of headphones for the 
identif cation of weak signals.  Again 
when the family set is used during 
the early hours, the noise from the 
speaker may arouse the entire house-
hold, whereas if headphones were fit-
ted probably more listening would re-
sult, as this obstacle would be re-
moved.  It is really quite a simple 
matter for the home listener to fit 
phones to his receiver and to so ar-
range the speaker that it may be 
switched in or out at will. 

• The  headphone  connections  are 
shown in diagrammatic form, but for 
the benefit of the novice a detailed 
account of  the procedure necessary 
in their fitment will no doubt be of 
assistance. 

The simplest way to fit the phones 
to a set is shown in Fig. 1. In this 
case a condenser is connected to the 
plate .f the valve and the phone leads 
connected from the free end of the 
condenser to the chassis of the set. 
The speaker is muted by arranging a 
switch in the lead from the secondary 
winding of the speaker transformer 
to the actual voice coil winding on the 
cone of the speaker. 
If the following procedure is fol-

lowed it will not be necessary to re-
move the chassis of the set from the 
cabinet to connect the  phone  feed 
condenser.  Unscrew the cover of the 
speaker plug attached to the set and 
twist r piece of flexible hook-up wire 
to one of the pigtails of the con-
denser, which may be a 1 mfd. tubu-
lar unit. 

Try the effect of touching the free 
end of the condenser in turn to each 
of the contacts of the speaker plug. 
Be careful not to touch these con-

tacts with the bare hands, or s nasty 
shock may result.  However, providing 
the hands are kept clear, there is no 
danger.  With the condenser connected 
to one of these contacts it will be found 
that the tone and volume of the set 
are affected. This contact is the one 
which joins to the plate of the valve 
and one lead of th: concl mser should 
be soldered to it. 

Muting the Speaker 
THE lead should first be covered with 

a short piece of spaghetti sleev-
ing to prevent shorts and the plug 
cover screwed back.  The free end of 
the condenser is then connected to 
one of two terminals mounted on a 
small piece of insulating material and 
the other terminal  joined to  the 
chassis.  If the phones are then con-
nected to the terminals it will be foune 
that they are in working order. 
The muting of the existing speaker 

then must be arranged.  This is car-
ried out as follows: —Carefully inspect 
the terminal strip attached  to  the 
speaker and unsolder one of the heavy 
wire leads connecting the transformer 
with the strip  Solder a long flex lead 
to the lug from which the lead was 
disconnected and another flex lead te 
the lead itself. 

A jack inserted in the 
output  plate  circuit 
will mute the speaker 
when  headphones are 

used. 

The ends of the 
two leads then con-
nect to the contacts 
of a single circuit 
switch.  When this 
switch is closed the 
speaker will operate 
and  when  the 
switch  is  opened 
the speaker will be 

muted and the phones alone can be 
used.  The one drawback to this form 
of headphone connection is the large 
audio output being fed to the phones. 
Even with the volume control set to 
a low level bursts of static and other 
noises will reach large proportions due 
to the high output of the power valve. 

A better arrangement is to connect 
the phones in the plate circuit of the 
first stage audio valve or in the grid 
circuit of the output tube.  One such 
system is shown in which the grid 
side of the coupling condenser is fed 
to the arm of a two-position switch. 
The normal grid resistor and a lead 
from the grid lug of the output valve 

Fig. 2. —  A 
switch  in 
the plate cir-
cuit  of  an 
intermediate 
amplifier will 
permit  t h e 
choice  of 
either  head-
phone  or 
speaker  re-
ception. 

socket are connected to one position, 
while to the other is wired one of the 
headphone leads.  The other head-
phone lead joins to the earth ter-
minal or chassis 

3.—This diagram illustrates how 
headphones are connected in the screen 
grid lead o fan output pentrode. 

Screen Circuit Connection 
THE connection of the headphones 

to the screen grid circuit of the 
output valve when a pentode is em-
ployed also gives excellent results as 
the available output is much less than 
when the phones are connected to the 
plate. 
This system may be so arranged that 

the connection of the phones automatic-
ally mutes the speaker.  Two contacts 
of a double circuit phone jack are used 
as a single circuit switch to short the 
primary of the speaker  transformer 
when the phone plug is inserted, whilst 
the frame of the jack and the other 
long contact make the phone connec-
tions.  The circuit diagram of this ar-
rangement is shown in Fig. 3. 
The condenser may be a 5 or 8 mfd. 

tubular electrolytic type. With thiS ar-
rangement it will be noticed that it is 
necessary to connect a 2 watt 10,000 
ohm resistor between "B" positive and 
the screen grid connection of the socket. 
In obscure cases where the headphones 
are connected in the plate circuit of 
the output valve of a regenerative type 
receiver, trouble may be experienced 
due to a body capacity effect. 
This is noticed after a station  has 

been tuned and when  the  operator 
moves away from the set the station 
disappears.  This is due to R.F. being 
present in the phone leads, and can be 
cured by connecting  standard  R.F. 
chokes in series with the phone leads. 
Whilst experimenting with differing 

types of headphone  connections  the 
novice should be careful to see that the 
plate circuit of any pentode output 
valve is not left open.  If this occurs 
the screen grid will draw an abnorm-
ally high current, and this may result 
in permanent damage to the valve. On 
no account should headphones be con-
nected directly into circuits  carrying 
high D.C. currents, as the windings of 
the phones will burn out very quickly. 
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WAVELENGTH and FREQUENCY
Wayelength-Frequency 

Explanation —
( )NE of the greatest puzzles to the 

uninitiated is the relationship ex
isting between wavelength and fre
quency. Cycles, kilocycles and mega
cycles seem so complicated when com
pared with the old-fashioned metre 
that the novice is all too ready to skip 
this modern method of expressing the 
diai setting of a given station. Yet 
when it is all boiled down, the fre
quency method of designating the posi
tion of any station on the tuning dial 
gives by far the most accurate picture 
of affairs.

Let us try and straighten out this 
mentai tangle by the use of a simple 
analogy.

I f  we consider our radio transmit
ting station as a super speed machine- 
gun, we may be able to gain a full ap
preciation of the relationship between 
wavelength and frequency. I f  the 
transmitter is a machine-gun its gene
rative apparatus — valves, coils and 
transformers—may be likened to the 
cordite in the bullets with which it is 
loaded.

The aerial system, which directs the 
radio waves emitted by the transmitter, 
would in our machine-gun analogy be 
the barrel and the sighting arrange
ments

We press the trigger and the gun 
starts to fire. Each bullet represents 
a train of radio impulses. Imagine the 
gun fires at the rate of 500 shots per 
second Then one second after the 
trigger has been. depressed there are 
500 bullets flying through the air one 
behind the other. The radio trans
mitter emits its wave trains in a simi
lar manner, the number being released 
each second being the frequency 

Now in our second’s firing when 
there were 500 bullets in the air we 
assume that each is separated from the 
following one by one metre.

I f  we speed up the gun to fire 1000 
shots per second then in the same 
second's firing there are 1000 bullets 
in line but over the same distance— 
bearing in mind that tjie velocity of the 
bullets is governed by the charge of 
cordite behind each and is identical in 
each case—1000 bullets are spaced in
stead of the 500 in the first example. 
Thus there can be only half a metre 
separating each of the 1000 bullets 
against the one metre which separated 
each of the 500 bullets.

The distance between our bullets in 
the machine-gun analogy corresponds 
to the distance between successive wave 
trains in the radio transmission. The 
distance between successive wave trains 
is called Wavelength.

We have established the first point,
i.e.:

The lower the frequency the greater 
the wavelength

Applying The Table
IVOW radio waves travel with a fixed 

velocity irrespective of wavelength 
or frequency. Their speed is equal to 
that of light— 186.000 miles or 300,000.000 
metres per second. To determine the 
wavelength of a transmission when the 
frequency is known we divide the fre
quency into the velocity. Thus a fre
quency of 15,000.000 cycles per second 
is equal to a wavelength of 20 metres

Relationship —  Simple 
Using the Tables.

The use of the unit cycles is too cum
bersome so the more convenient kilo
cycle (1000 cycles) and megacycle 
(1,000,000 cycles) are used. A 15 metre 
station is said to operate on a fre
quency of 20,000 k.c. or 20 m.c.

I f  instead of operating on 15 metres 
the station was on 30 metres the fre
quency would be 10,000 k.c. or 10 m.c. 

Thus if we double the wavelength we 
halve the frequency and if we halve the 
wavelength we double the frequency.

The wavelength frequency conversion 
tables cover from 12.5 to 25 metres

(24,000 to 12,000 k.c.). By application 
of the rules set out in the preceding 
paragraph this table can be doubled 
to cover from 25 to 50 metres (12,000 
to 6000 k.c.) or quadrupled to cover 
from 50 to 100 metres (6000 to 3000 k.c.).

For example take the case of a station 
operating on 3200 k.c. What is its 
wavelength? First multiply the 3200 
k.c. by 4, making it 12.800 k.c. Then 
refer to 12,800 k.c. on the table. It will 
be found to correspond to a wave
length of 23.43 metres.- Multiply 23.43 
by 4 and the answer 93.72 metres, is the 
wavelength of the 3200 k.c. station. 
Similar extensions can be carried out 
for. other frequencies and wavelengths 
lying outside the scope of the tables.

Frequency W avelength
“ From 3 ,3 0 0  to 3 ,5 0 0  k .c .............................................*9 0 .8 6  to 8 5 .6 6  metres
*From  4 ,9 6 5  to 5 ,5 0 0  k .c .............................................. *6 1 .0 2  tc 54,51 metres

From 6 ,0 0 0  to 6 ,2 0 0  k.c. ................................... 49 ,9 7  to 4 8 .36  metres
From 7 ,2 0 0  to 7 ,300  k.c. ....................................... 4 1 .64  to 4 1 .0 7  m elres
From 9 ,5 0 0  to 9 ,700  k .c .............................................3 1 .5 6  to 30.91 netres
From 11 ,700  to 1 1 ,900  k .c ..........................................  25 .63  to 2 5 .2 0  metres
From 15,100  to 15 ,350  k .c ..........................................  19.86 to 19.54 metres
From 17 ,750  to 17 ,850  k .c ..........................................  16.95 to 16. J1 metres
From 2 1 ,4 5 0  to 2 1 ,7 50  k .c .........................................  13 .99  to 13.79 metres
From 2 5 ,6 0 0  to 2 6 ,6 00  k .c ........................................  1 1 .72  to 11.28 m elres

*These wave bands are not approved foi use by European stations.

Allocation Of Frequencies
rPHE foregoing discussion on wave- 

length and frequency should pro
vide the solution to a problem that at 
some time or other confronts every 
short wave enthusiast. The review of 
his first short wave radio handbook 
reveals quite a lot of information, and 
among the principal points learnt are 
that the broadcast stations are group
ed in =ianall-.“hands!’ of frequencies.

The reason for the grouping of sta
tions is that the demands of ships, air
craft, police and commercial communi
cation services have to be met, in ad
dition to those of the broadcast sta
tions. This has resulted in the reser
vation of certain portions of the short 
wave frequency spectrum for each 
type of service.

Because of the difference in the be
havior of wireless waves at various fre
quencies. several small bands have been 
allocated to each type of station in 
preference to one large band.

Regarding the question of how is it 
possible to accommodate many stations 
in bands of but a fraction of a metre 
in width, it is essential that some re
ference should be made to frequency

In most countries regulations pro
vide that a station’s frequency must 
be at least 10 kilocycles different from 
that of a station on an adjacent fre
quency. Engineers have taken 10 k.c. or
10,000 cycles, as the highest audible 
note transmitted by the average sta
tion. Consequently, a separation of 10 
k.c. will eliminate the overlapping of 
stations at all times. An inselective 
receiver circuit will permit overlap

ping, but it must be remembered that 
the fault lies in the receiver and not 
in transmitters operating on fre
quencies that are closer than 10 k.c.

The standard broadcast band extends 
from 200-545 metres, or 1500-550 kilo
cycles. This represents a range of 350 
metres or, in terms of frequency, 950 
kilocycles. It will be seen that by 
spacing stations 10 k.c. apart provi
sion is made for 95 transmissions. In 
order to increase this number two or 
more stations sometimes operate on 
the same frequency, but, when this is 
so, the stations are located perhaps 
some thousands of miles apart and 
their power is reduced to prevent inter
ference.

The short wave bands vary in width, 
but in no case are they more than a small 
fraction of 350 metres in width. The 
16 metre band extends from 16.81- 
16.95 metres, a range of .14 of a metre. 
The frequency range is 17850-17750, or 
100 kilocycles. Thus, it will be seen 
that band width expressed hi terms of 
wavelength gives little indication pf 
the number of stations that may oper
ate in a given band,

A further example is shown in the 
5 metre amateur band which extends 
from 5-5.357 metres (60.000-56,000 k.c.). 
The band width of .357 of a metre is 
small when compared with the 350 
metres of the standard broadcast band, 
but the difference in frequency range, 
950 and 4000 kilocycles, means that the 
5 metre band will accommodate more 
than four times the number of sta
tions than the broadcast band.
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WAVELENGTH and FREQUENCY 
Wavelength-Frequency Relationship — Simple 

Explanation — Using the Tables. 

O NE of the greatest puzzles to the 
"  uninitiated is the relationship ex-
isting  between wavelength and fre-
quency.  Cycles, kilocycles and mega-
cycles seem so complicated when com-
pared with the old-fashioned metre 
that the novice is all too ready to skip 
this modern method of expressing the 
dial setting of a given station.  Yet 
when it is all boiled down, the fre-
quency method of designating the posi-
tion of any station on the tuning dial 
gives by far the most accurate picture 
of affairs. 
Let us try and straighten out this 

mental tangle by the use of a simple 
analogy. 
If we consider our radio transmit-

ting station as a super speed machine-
gun, we may be able to gain a full ap-
preciation of the relationship between 
wavelength and frequency.  If the 
transmitter is a machine-gun its gene-
rative apparatus — valves, coils and 
transformers—may be likened to the 
cordite in the bullets with which it is 
leaded. 
The aerial system, which directs the 

radio waves emitted by the transmitter, 
would in our machine-gun analogy be 
the barrel and the sighting arrange-
ments 
We press the trigger and the gun 

starts to fire.  Each bullet represents 
a train of radio impulses. Imagine the 
gun fires at the rate of 500 shots per 
second  Then one second after the 
trigger has been depressed there are 
500 bullets flying through the air one 
behind the other.  The radio trans-
mitter emits its wave trains in a simi-
lar manner, the number being released 
each second being the frequency 
Now in our second's  firing  when 

there were 500 bullets in the air we 
assume that each is separated from the 
following one by one metre. 
If we speed up the gun to fire 1000 

shots per second then in the same 
second's firing there are 1000 bullets 
in line but over the same distance— 
bearing in mind that the velocity of the 
bullets is governed by the charge of 
cordite behind each and is identical in 
each case-1000 bullets are spaced in-
stead of the 500 in the first example 
Thus there can be only half a metre 
separating each of the  1000  bullets 
against the one metre which separated 
each of the 500 bullets. 
The distance between our bullets in 

the machine-gun analogy corresponds 
to the distance between successive wave 
trains in the radio transmission.  The 
distance between successive wave trains 
Is called Wavelength. 
We have established the first point, 

i.e.: 
The lower the frequency the greater 

the wavelength 

Applying The Table 
N OW radio waves travel with a fixed 
'-' velocity irrespective of wavelength 
or frequency.  Their speed is equal to 
that of light-186.000 miles or 300.000.000 
metres per second.  To determine the 
wavelength of a transmission when the 
frequency is known we divide the fre-
quency into the velocity.  Thus a fre-
quency of 15,000,000 cycles per second 
is equal to a wavelength of 20 metres 

The use of the unit cycles is too cum-
bersome so the more convenient kilo-
cycle  (1000 cycles)  and  megacycle 
(1,000,000 cycles) are used. A 15 metre 
station is said to operate on a fre-
quency of 20,000 k.c. or 20 m.c. 
If instead of operating on 15 metres 

the station was on 30 metres the fre-
quency would be 10,000 k.c. or 10 m.c. 
Thus if we double the wavelength we 

halve the frequency and if we halve the 
wavelength we double the frequency. 
The wavelength frequency conversion 

tables cover from 12.5 to 25 metres 

(24,000 to 1,2,000 k.c.). By application 
of the rules set out in the preceding 
paragraph this table can be doubled 
to cover from 25 to 50 metres (12,000 
to 6000 k.c.) or quadrupled to covet 
from 50 ,t,o 100 metres (6000 to 3000 k.c.). 

For example take the case of a station 
operating on 3200 k.c.  What is its 
wavelength?  First multipl, the 3200 
k.c. by 4. making it 12.800 k.c.  Then 
refer to 12,800 k.c on the table. It will 
be found to correspond to a wave-
length of 23.43 metres.  Multiply 23.43 
by 4 and the answer 93.72 metres, is the 
wavelength of the 3200  k.c.  station. 
Similar extensions can be carried out 
for other frequencies and wavelengths 
lying outside the scope of the tables. 

Frequency 

*From 3,300 In 3,500 k.c. 

e From 4,965 to 5,500 k.c. 

From 6,000 to 6,200 k.c. 

From 7,200 to 7,300 k.c  .  .. 41.64 

From 9,500 to 9,700 k.c.  31.56 

From 11,700  11,900 k.c. . . .  . . . . . . 25.63 

From 15,100 to 15,350 k.c.  .  .  . 19.86 
From 17,750 to 17,850 k.c.  . 16.95 

From 21,450 to 21,750 k.c. 
From 25,600 to 26,600 he. 

*These wave bands are not approved 

Wavelength 

to 

61.02 te 

to 

to 

to 

to 
to 

to 

13.99 to 

11.72 to 

85.66 

54.51 

48.36 

41.07 

30.91 

25.20 

19.54 
16.11 

13.79 

11.28 

metres 

metres 

metres 
me res 

netres 

metres 

metres 

metres 

metres 
metres 

for use by European stations. 

Allocation Of Frequencies 
T HE foregoing discussion on wave-
-  length and frequency should pro-
vide the solution to a problem that at 
some time or other confronts every 
short wave enthusiast. The review of 
his first short wave radio handbook 
reveals quite a lot of information, and 
among the principal points learnt are 
that the broadcast stations are group-
-ad  _ of frequencies. 
The reason for the grouping of sta-

tions is that the demands of ships, air-
craft, police and commercial communi-
cation services have to be met, in ad-
dition to those of the broadcast sta-
tions. This has resulted in the reser-
vation of certain portions of the short 
wave frequency spectrum  for  each 
type of service. 
Because of the difference in the be-

havior of wireless waves at various fre-
quencies several small bands have been 
allocated to each type of station in 
preference to one large band. 
Regarding the question of how is it 

possible to accommodate many stations 
in bands of but a fraction of a metre 
in width, it is essential that some re-
ference should be made to frequency 
In most countries regulations pro-

vide that a station's frequency must 
be at least 10 kilocycles different from 
that of a station on an adjacent fre-
quency. Engineers have taken 10 k.c. or 
10,000 cycles, as the highest audible 
note transmitted by the average sta-
tion. Consequently, a separation of 10 
k.c. will eliminate the overlapping of 
stations at all times. An inselective 
receiver circuit will permit overlap-

ping, but it must be remembered that 
the fault lies in the receiver and not 
in  transmitters  operating  on  fre-
quencies that are closer than 10 k.c. 
The standard broadcast band extends 

from 200-545 metres, or 1500-550 kilo-
cycles. This represents a range of 350 
metres or. in terms of frequency, 950 
kilocycles. It will be seen that by 
spacing stations 10 k.c. apart provi-
sion is made for 95 transmissions. In 
order to increase this number two or 
more stations sometimes operate on 
the same frequency, but, when this is 
so, the stations are located perhaps 
some thousands of miles apart  and 
their power is reduced to prevent inter-
ference. 
The short wave bands vary in width, 

but in no case are they more than a small 
fraction of 350 metres in width. The 
16 metre band extends from 16.81-
16.95 metres, a range of .14 of a metre. 
The frequency range is 17850-17750, or 
100 kilocycles.  Thus, it will be seen 
that band width expressed in terms of 
wavelength gives little indication of 
the number of stations that may °poi.-
ate in a given band. 
A further example is shown in the 

5 metre amateur band which extends 
from 5-5.357 metres (60.000-56,000 k.c.). 
The band width of .357 of a metre is 
small when compared with the 350 
metres of the standard broadcast band, 
but the difference in frequency range, 
950 and 4000 kilocycles. means that the 
5 metre band will accommodate more 
than four times the number of sta-
tions than the broadcast band. 
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WAVE-LENGTH -  FREQUENCY TABLE
--------------------- -------------- — ---------------------------------------------------------------------------------— ------ — ---------------- "i?
K.C. Metres K.C. Metres K.C. Metres K.C. Metres K.C. Metres K.C. Metres K.C. Metres

24,000 12.500 23,140 12.964 22,280 13.464 21,420 14.005 20,560 14.591 19,710 15.220 18,860 15.907
23.990 12.505 23,130 12.970 22,270 13.471 21,410 14.012 20,550 14.598 19,700 15.228 18,850 15.915
23,980 12 510 23.120 12.975 22,260 13.477 21,400 14.018 20,540 14.605 19,690 15.236 18,840 15.924
23̂ 970 12.516 23,110 12.981 22,250 13.483 21,390 14.025 20,530 14.612 19,680 15.247 18,830 15.932
23.960 12.520 23,100 12.987 22,240 13.489 21,380 14.031 20,520 15.619 19,670 15.251 18,820 15.940
23,950 12.526 23,090 12.992 22,230 13.495 21,370 14.038 20,510 14.627 19,660 15.259 18.810 15.949
23,940 12 531 23,080 12.998 22,220 13.501 21.360 14.044 20,500 14.634 19,650 15.267 18,800 15.957
23,930 12.537 23,070 13.003 22,210 13.507 21,350 14.051 20,490 14.641 19,640 15.274 18,790 15.966
23,920 1?.542 23,060 13.009 22,200 13.513 21,340 14.058 20,480 14.648 19,630 15.282 18,780 15.974
23'910 12.547 23,050 13.015 22,190 13.519 21.330 14.064 20,470 14.655 19,620 15.290 18,770 15.982
23.900 12.552 23,040 13.020 22,180 13.525 21,320 14.071 20,460 14.662 19,610 15.298 18,760 15.991
23.890 12.558 23,030 13.026 22,170 13.531 21,310 14.077 20,450 14.669 19,600 15.306 18,750 16.000
23.880 12.563 23,020 13.032 22,160 13.537 21,300 14.084 20,440 14.677 19,590 15.313 18,740 16.009
23,870 12.569 23.010 13.037 22,150 13.544 21,290 14.091 20.430 14.684 19.580 15.321 18,730 16.017
23,860 12.573 23,000 13.043 22,140 13.550 21,280 14.097 20.420 14.691 19,570 15.329 18,720 16.026
23,850 12.579 22,990 13.049 22,130 13.556 21,270 14.104 20.410 14.698 19,560 15.337 18,710 16.034
23.840 12.584 22,980 13.054 22,120 13.562 21,260 14.111 20.400 14.705 19,550 15.345 18,700 16.043
23.830 12.589 22,970 13.060 22,110 13.568 21,250 14.117 20.390 14.713 19,540 15.353 18,690 16.051
23,820 12.594 22,960 13.066 22,100 13.574 21,240 14.124 20,380 14.720 19,530 15.360 18.680 16.060
23,810 12.600 22,950 13.071 22,090 13.580 21,230 14.130 20.370 14.727 19,520 15.368 18,670 16.069
23,800 12.605 22,940 13.077 22,080 13.586 21,220 14.137 20,360 14.734 19,510 15.376 18,660 16.077
23,790 12.610 22,930 13.083 22,070 13.593 21,210 14.144 20,350 14.742 19,500 15.384 18,650 16.086
23,780 12.616 22,920 13.089 22,060 13.599 21,200 14.150 20,340 14.749 19,490 15.392 18,640 16.094
23,770 12.620 22,910 13.094 22,050 13.605 21,190 14.157 20,330 14.756 19.480 15.400 18.630 16.103
23,760 12.626 22,900 13.100 22,040 13.611 21.180 14.164 20,320 14.763 19,470 15.408 18,620 16.112
23,750 12.632 22,890 13.106 22.030 13.617 21,170 14.170 20.310 14.771 19,460 15.416 18,610 16.120
23,740 12.637 22,880 13.111 22,020 13.623 21,160 14.177 20,300 14.778 19,450 15.424 18,600 16.129
23,730 12.642 22,870 13.117 22,010 13.630 21,150 14.184 20,290 14.785 19,440 15.432 18,590 16.138
23,720 12.648 22,860 13.123 22.000 13.636 21,140 14.191 20,280 14.792 19,430 15.440 18.580 16.146
23,710 12.653 22,850 13.129 21,990 13.642 21,130 14.197 20,270 14.800 19,420 15.447 18,570 16.155
23,700 12.658 22,840 13.134 21,980 13.648 21,120 14.204 20,260 14.807 19,410 15.455 18,560 16.164
23,690 12.663 22,830 13.140 21,970 13.654 21,110 14.211 20,250 14.814 19,400 15.463 18,550 16.173
23,680 12.668 22,820 13.146 21,960 13.661 21,100 14.218 20.240 14.822 19,390 15.471 18,540 16.181
23,670 12.674 22,810 13.152 21,950 13.667 21,090 14.224 20,230 14.829 19,380 15.479 18,530 16.190
23,660 12.679 22,800 13.157 21,940 13.673 21,080 14.231 20.220 14.836 19,370 15.487 18.520 16.199
23,650 12.684 22,790 13.163 21,930 13.679 21,070 14.238 20,210 14.844 19,360 14.495 18,510 16.207
23.640 12.690 22,780 13.169 21,920 13.686 21,060 14.245 29,200 14.851 19,350 15.503 18,500 16.216
23.630 12.695 22,770 13.175 21,910 13.692 21,050 14.251 20,190 14.858 19.340 15.511 18,490 16.224
23,620 12.701 22,760 13.181 21,900 13.698 21,040 14.258 20,180 14.866 19,330 15.519 18,480 16.234
23,610 12.706 22,750 13.186 21,890 13.704 21,030 14.265 20,170 14.873 19,320 15.527 18,470 16.243
23.600 12.711 22,740 13.192 21,880 13.711 21,020 14.272 20.160 14.880 19,310 15.535 18,460 16.251
23.590 12.717 22,730 13.198 21,870 13.717 21,010 14.278 20,150 14.888 19,300 15.544 18,450 16.260
23,580 12.722 22,720 13.204 21,860 13.723 21,000 14.285 20,140 14.895 19,290 15.552 18,440 16.269
23,570 12.728 22,710 13.210 21,850 13.729 20,990 14.292 20,130 14.903 19,280 15.560 18,430 16.278
23,560 12.733 22,700 13.215 21,840 13.736 20,980 14.299 20,120 14.910 19,270 15.568 18,420 16.287
23,550 12.738 22,690 13.221 21,830 13.742 20.970 14.306 20,110 14.917 19,260 15.576 18,410 16.295
23,540 12.744 22,680 13.227 21,820 13.748 20,960 14.312 20,100 14.925 19,250 15.584 18,400 16.304
23,530 12.749 22,670 13.233 21.810 13.755 20,950 14.319 20,090 14.932 19,240 15.593 18,390 16.313
23.520 12.755 22,660 13.239 21.800 13.761 20,940 14.326 20,080 14.940 19,230 15.600 18.380 16.322
23,510 12.760 23,650 13.245 21,790 13.767 20,930 14.333 20,070 14.947 19,220 15.609 18,370 16.331
23,500 12.765 22,640 13.250 21,780 13.774 20,920 14.340 20,060 14.955 19,210 15.617 18,360 16.340
23,490 12/771 22,630 13.256 21,770 13.780 20,910 14.347 20,050 14.962 19.200 15.625 18.350 16.349
23,480 12.776 22,620 13.262 21,760 13.786 20,900 14.354 20,040 14.970 19,190 15.633 18,340 16.358
23,470 12.782 22,610 13.268 21,750 13.793 20,890 14.360 20,030 14.977 19.180 15.641 18,330 16.367
23,460 12.787 22,600 13.274 21,740 13.799 20,880 14.369 20,020 14.985 19,170 15.649 18,320 16.376
23,450 12.793 22,590 13.280 21,730 13.805 20,870 14.374 20,0 JO 14.992 19,160 15.658 18,310 16.384
23,440 12.798 22,580 13.286 21,720 13.812 20,860 14.381 20,000 15.000 19,150 15.666 18,300 16.393
23,430 12.804 22,570 13.291 21,710 13.818 20,850 14.388 19,990 15.007 19,140 15.674 18,290 16.402
23.420 12.809 22,560 13.297 21,700 13.824 20,840 14.395 19 980 1 r. nl r. 19,130 15.682 18,280 16.411
23,410 12.815 22,550 13.303 21,690 13.831 20,830 14.402 lll.ulu 

1 £ AOO 19,120 15.690 18,270 16.420
23,400 12.820 22,540 13.309 21,680 13.837 20,820 14.409 19,970

19,110 15.699 18,260 16.429
23,390 12.825 22,530 13.315 21,670 13.844 20,810 14.416 19,960 15.030 IQ 1 HA 18,250 16.438
23,380 12.831 22,520 13.321 21,660 13.850 20,800 14.423 19,950 15.037 ly.iuu ID. 1 18,240 16.447
23,370 12.836 22,510 13.327 21.650 13.856 20,790 14.430 19,940 15.045 19,090 15.715 18,230 16.456
23,360 12.842 22,500 13.333 21,640 13.863 20,780 14.436 19,930 14.052 19,080 15.723 18,220 16.465
23,350 12.847 22,490 13.339 21,630 13.869 20,770 14.443 19,920 15.060 19,070 15.732 18,210 16.474
23,340 12.853 22,480 13.345 21,620 13.876 20,760 14.450 19,910 15.067 19,060 15.740 18,200 16.484
23,330 12.858 22,470 13,351 21,610 13.882 20,750 14.457 19,900 15.075 19,050 15.748 18,190 16.493
23,320 12.864 22,460 13.357 21,600 13.888 20,740 14.464 19,890 15.082 19,040 15.756 18,180 16.502
23,310 12.870 22,450 13.363 21,590 13.895 20,730 14.471 19,880 15.090 19,030 15.765 18,170 16.511
23.300 12.875 22,440 13.368 21,580 13.901 20,720 14.478 19,870 15.098 19,020 15.773 18,160 16.520
23,290 12.381 22,430 13.374 21,570 13.908 20,710 14.485 19,860 15.105 19,010 15.781 18,150 16.529
23,280 12.886 22,420 13.380 21,560 13.914 20,700 14.492 19,850 15.113 19,000 15.789 18,140 16.538
23,270 12.892 22,410 13.386 21,550 13.921 20,690 14.499 19,840 15.120 18,990 15.798 18,130 16.547
23,260 12.897 22,400 13.392 21,540 13.927 20,680 14.506 19,830 15.128 18,980 15.806 18,120 16.556
23,250 12.903 22,390 13.398 21,530 13.934 20,670 14.513 19,820 15.136 18,970 15.814 18,110 16.565
23,240 12.908 22,380 13.404 21,520 13.940 20,660 14.520 19,810 15.143 18,960 15.823 18,100 16.575
23,230 12.914 22,370 13.410 21,510 13.947 20,650 14.527 19,800 15.151 18,950 15.831 18,090 16.583
23,220 12.919 22,360 13.416 21,500 13.953 20,640 14.534 19,790 15.159 18,940 15.839 18,080 16.593
23,210 12.925 22,350 13.422 21,490 13.959 20,630 14.541 19,780 15.166 18,930 15.848 18,070 16.602
23,200 12.931 22,340 13.428 21,480 13.966 20,620 14.548 19,770 15.174 18,920 15.856 18,060 16.611
23,190 12.936 22,330 13.434 21,470 13.972 20,610 14.556 19,760 15.182 18,910 15.865 18,050 16.620
23,180 12.942 22,320 13.440 21,460 13.979 20,600 14.563 19,750 15.189 18,900 15.873 18,040 16.630
23,170 12.947 22,310 13.446 21,450 13.986 20,590 14.570 19,740 15.197 18,890 15.881 18,030 16.639
23,160 12.953 22,300 13.452 21,440 13.992 20,580 14.577 19,730 15.205 18,880 15.890 18,020 16.648
23,150 12.958 22,290 13.458 21,430 13.999 20,570 14.584 19,720 15.212 18,870 15.898 18,010 16.657
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WAVE-LENGTH - FREQUENCY TABLE 
K.C. Metres K r. Metres K.C. Metres K.C. Metres K.C. Metres K r. Metres K.C. Metres  - 

24,000 12.500 23,140 12.964 22,280 13.464 21,420 14.005 20,560 14.591 19,710 15.220 18,860 15.907 

23.990 12.505 23,130 12.970 22,270 13.471 21,410 14.012 20,550 14.598 19,700 15.228 18,850 15.915 

23,980 12.510 23,120 12.975 22,260 13.477 21,400 14.018 20,540 14.605 19,690 15.236 18,840 15.924 

23,970 12.516 23.110 12.981 22,250 13.483 21,390 14.025 20,530 14.612 19,680 15.247 18,830 15.932 

23.960 12.520 23.100 12.937 22.240 13.489 21,380 14.031 20,520 15.619 19,670 15.251 18.820 15.940 

23.950 12.526 23,090 12.992 22,230 13.495 21,370 14.038 20,510 14.627 19,660 15.259 18.810 15.949 

23,940 12.531 23,080 12.998 22.220 13.501 21.360 14.044 20,500 14.634 19.650 15.267 18,800 15.957 

23.930 12.537 23,070 13.003 22,210 13.507 21,350 14.051 20,490 14.641 19,640 15.274 18,790 15.986 

23,920 12.542 23,060 13.009 22.200 13.513 21,340 14.058 20,480 14.648 19,630 15.282 18,780 15.974 

23.910 12.547 23,050 13.015 22,190 13.519 21,330 14.064 20,470 14.655 19,620 15.290 18,770 15.982 

23.900 12.552 23,040 13.020 22.180 13.525 21,320 14.071 20,460 14.662 19,610 15.298 18,760 15.991 

23.890 12.558 23,030 13.026 22.170 13.531 21.310 14.077 20,450 14.669 19,600 15.306 18.750 16.000 

23.880 12.563 23,020 13.032 22,160 13.537 21,300 14.084 20,440 14.677 19,590 15.313 18,740 16.009 

23,870 12.569 23.010 13.037 22,150 13.544 21.290 14.091 20.430 14.684 19,580 15.321 18,730 16.017 

23.860 12.573 23,000 13.043 22,140 13.550 21,280 14.097 20.420 14.691 19.570 15.329 18,720 16.026 

23,850 12.579 22,990 13.049 22,130 13.556 21,270 14.104 20.410 14.698 19,560 15.337 18,710 16.034 

23,840 12.584 22,980 13.054 22.120 13.562 21,260 14.111 20.400 14.705 19,550 15.345 18,700 16.043 
23.830 12.589 22,970 13.060 22.110 13.568 21.250 14.117 20.390 14.713 19,540 15.353 18,690 16.051 

23.820 12.594 22,960 13.066 22,100 13.574 21,240 14.124 20.380 14.720 19,530 15.360 18.680 16.060 

23.810 12.600 22,950 13.071 22,090 13.580 21.230 14.130 20.370 14.727 19,520 15.368 18,670 16.069 

23.800 12.605 22.940 13.077 22.080 13.586 21.220 14.137 20.360 14.734 19,510 15.376 18,680 16.077 

23,790 12.610 22,930 13.083 22,070 13.593 21,210 14.144 20.350 14.742 19,500 15.384 18.650 16.086 

23,780 12.616 22,920 13.089 22,060 13.599 21,200 14.150 20,340 14.749 19,490 15.392 18,640 16.094 

23,770 12.620 22,910 13.094 22,050 13.605 21.190 14.157 20.330 14.756 19,480 15.400 18,630 16.103 
23,760 12.626 22.900 13.100 22,040 13.611 21.180 14.184 20,320 14.763 19,470 15.408 18.620 16.112 

23.750 12.632 22.890 13.106 22,030 13.617 21,170 14.170 20.310 14.771 19,460 15.416 18,610 16.120 
23,740 12.637 22.880 13.111 22.020 13.623 21,160 14. i77 20.300 14.778 19,450 15.424 18,600 16.129 
23,730 12.642 22.870 13.117 22,010 13.630 21,150 14.184 20,290 14.785 19,440 15.432 18.590 16.138 
23,720 12.648 22,860 13.123 22.000 13.636 21,140 14.191 20,280 14.792 19,430 15.440 18.580 16.146 
23,710 12.653 22.850 13.129 21,990 13.642 21,130 14.197 20,270 14.800 19,420 15.447 18,570 16.155 

23.700 12.658 22,840 13.134 21,980 13.648 21,120 14.204 20,260 14.807 19,410 15.455 18,560 16.164 

23,690 12.663 22,830 13.140 21,970 13.654 21,110 14.211 20,250 14.814 19,400 15.463 18,550 16.173 

23,680 12.668 22.820 13.146 21.960 13.661 21,100 14.218 20.240 14.822 19.390 15.471 18,540 16.181 

23,670 12.674 22.810 13.152 21.950 13.667 21,090 14.224 20,230 14.829 19,380 15.479 18,530 16.190 

23.660 12.679 22,800 13.157 21.940 13.673 21,080 14.231 20.220 14.836 19,370 15.487 18,520 16.199 

23,650 12.684 22,790 13.163 21.930 13.679 21,070 14.238 20,210 14.844 19.360 14.495 18,510 16.207 
23.640 12.690 22.780 13.169 21,920 13.686 21,060 14.245 29,200 14.851 19,350 15.503 18,500 16.216 
23,630 12.695 22,770 13.175 21.910 13.692 21,050 14.251 20,190 14.858 19.340 15.511 18,490 16.224 
23,620 12.701 22.760 13.181 21,900 13.698 21,040 14.258 20,180 14.866 19,330 15.519 18,480 16.234 
23.610 12.706 22,750 13.186 21,890 13.704 21,030 14.265 20,170 14.873 19,320 15.527 18,470 16.243 
23.600 12.711 22,740 13.192 21,880 13.711 21,020 14.272 20,160 14.880 19.310 15.535 18,460 16.251 
23.590 12.717 22.730 13.198 21,870 13.717 21,010 14.278 20.150 14.888 19,300 15.544 18,450 16.260 
23.580 12.722 22,720 13.204 21,860 13.723 21,000 14185 20.140 14.895 19,290 15.552 18,440 16.269 
23,570 12.728 22,710 13.210 21,850 13.729 20,390 14.292 20,130 14.903 19.280 15.560 18,430 16.278 
23,560 12.733 22,700 13.215 21,840 13.736 20,980 14.299 20,120 14.910 19,270 15.568 18,420 16.287 
23,550 12.738 22,690 13.221 21,830 13.742 20.970 14.306 20,110 14.917 19.260 15.576 18,410 16.295 
23,540 12.744 22.680 13.227 21.820 13.748 20,960 14.312 20,100 14.925 19,250 15.584 18,400 16.304 
23.530 12.749 22,670 13.233 21.810 13.755 20,950 14.319 20,090 14.932 19,240 15.593 18,390 16.313 
23,520 12.755 22,660 13.239 21.800 13.761 20,940 14.326 20,080 14.940 19,230 15.800 18.380 16.322 
23,510 12.760 23,650 13.245 21,790 13.767 20,930 14.333 20.070 14.947 19,220 15.609 18.370 16.331 
23.500 12.765 22,640 13.250 21,780 13.774 20,920 14.340 20,060 14.955 19,210 15.617 18.360 16.340 
23,490 12.771 22,630 13.266 21,770 13.780 20,910 14.347 20,050 14.962 19.200 15.625 18,350 16.349 
23,480 12.776 22,620 13.262 21,760 13.786 20,900 14.354 20.040 14.970 19.190 15.633 18,340 16.358 
23,470 12.782 22,610 13,268 21,750 13.793 20,890 14.360 20,030 14.977 19.180 15.641 18,330 16.367 
23,460 12.787 22.600 13.274 21,740 13.799 20,880 14.369 20.020 14.985 19,170 15.649 18,320 16.376 
23,450 12.793 22,590 13.280 21,730 13.805 20,870 14.374 20,010 14.992 19,160 15.658 18,310 16.384 
23,440 12.798 22.580 13.286 21,720 11812 20,860 14.381 20,000 15.000 19,150 15.666 18,300 16.393 
23,430 12.804 22.570 13.291 21,710 13.818 20,850 14 .388 19,990 15.007 19,140 15.674 18,290 16.402 
23,420 
23,410 
23,400 
23,390 

12.809 
12.815 
12.820 
12.825 

22,560 
22,550 
22,540 
22,530 

13.297 
13.303 
13.309 
13.315 

21,700 
21,690 
21,680 
21,670 

13.824 
13.831 
13.837 
13.844 

20,840 
20,830 
20,820 
20,810 

14.395 
14.402 
14.409 
14.416 

19 980 . 
19,970 
19,960 

15.015 
15.02 ., 
15.030 

19,130 
19,120 
19,110 

15.682 
15.690 
15.699 

18,280 
18,270 
18,260 
18,250 

16.411 
16.420 
16.429 
16.438 

23,380 12.831 22,520 13.321 21,660 13.850 20,800 14 .42 3 19 .950  15 .037  19.100  15.707  18,240 16.447 
23,370 12.836 22,510 13.327 21,650 13.856 20,790 14.430 19,940 15.045 19,090 15.715 18,230 16.456 
23,360 12.842 22,500 13.333 21,640 13.863 20.780 14.436 19,930  14 .052  19,080  15 .723  18,220 16.465 
23,350 12.847 22.490 13.339 21,630 13.869 20,770 14.443 19,920 15.060 19,070 15.732 18,210 16.474 
23,340 12.853 22.480 13.345 21,620 13.876 20.760 14.450 19,910 15.007 19,060 15.740 18,200 16.484 
23.330 12.858 22,470 13.351 21,610 13.882 20,750 14.457 19,900 15.075 19,050 15.748 18,190 16.493 
23,320 12.864 22,460 13.357 21,600 13.888 20,740 14.464 19,890 15.082 19,040 15.756 18.180 16.502 
23,310 12.870 22,450 13.363 21,590 13.895 20,730 14.471 19,880 15.090 19,030 15.765 18,170 16.511 
23,300 12.875 22,440 13.368 21,580 13.901 20,720 14.478 19,870 15.098 19,020 15.773 18,160 16.520 
23,290 12.381 22,430 13.374 21,570 13.908 20,710 14.485 19,860 15.105 19,010 15.781 18,150 16.529 
23,280 12.886 22,420 13.380 21,560 13.914 20,700 14.492 19,850 15.113 19,000 15.789 18,140 16.538 
23,270 12.892 22,410 13.386 21,550 13.921 20,690 14.499 19,840 15.120 18,990 15.708 18,130 16.547 
23,260 12.897 22,400 13.392 21,540 13.927 20,680 14.506 19,830 15.128 18,980 15.806 18,120 16.556 
23,250 12.903 22,390 13.398 21,530 13.934 20,670 14.513 19,820 15.136 18.970 15.814 18.110 16.565 
23,240 12.908 22.380 13.404 21.520 13.940 20,660 14.520 19,810 15.143 18,960 15.823 18,100 16.575 
23,230 12.914 22,370 13.410 21,510 13.947 20,650 14.527 19,800 15.151 18,950 15.831 18,090 16.583 
23,220 12.919 22,360 13.416 21,500 13.953 20,640 14.534 19,790 15.159 18,940 15.839 18,080 16.593 
23,210 12.925 22,350 13.422 21,490 13.959 20,630 14.541 19,780 15.166 18,930 15.848 18.070 16.602 
23,200 12.931 22.340 13.428 21,480 13.966 20,620 14.548 19,770 15.174 18,920 15.856 18,060 16.611 
23,190 12.936 22,330 13.434 21,470 13.972 20,610 14.556 19,760 15.182 18,910 15.885 18,050 16.620 
23,180 12.942 22,320 13.440 21,460 13.979 20,600 14.563 19.750 15.189 18,900 15.873 18,040 16.630 
23,170 12.947 22,310 13.446 21,450 13.986 20,590 14.570 19.740 15.197 18,890 15.881 18.030 16.639 
23,160 12.953 22.300 13.452 21,440 13.992 20,580 14.577 19,730 15.205 18.880 15.890 18.020 16.648 
23,150 12.958 22,290 13.458 21,430 13.999 20,570 14.584 19,720 15.212 18,870 15.898 18,010 16.657 
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K.C. Metres K.C. Metres K.C. Metres K.C. Metres K.C. Metres K.C. Metres K.C. Metres

18,000 16.667 17,140 17.503 16,280 18,428 15,420 19.455 14,560 20.604 13,700 21.898 12,840 23.364
17,990 16.676 17,130 17.513 16,270 18.439 15,410 19.468 14,550 20.619 13,690 21.914 12,830 23.383
17,980 16.685 17,120 17.523 16,260 18.450 15,400 19.481 14,540 20.633 13,680 21.930 12,820 23.401
17,970 16.694 17,110 17.534 16,250 18.462 15,390 19.493 14,530 20.647 13,670 21.946 12,810 23.419
17,960 16.704 17,100 17.544 16,240 18.473 15,380 19 506 14,520 20.661 13,660 21.962 12,800 23.438
17,950 16.713 17,090 17.554 16,230 18.484 15,370 19.519 14,510 20.675 13,650 21.978 12,790 23.456
17,940 16.722 17,080 17.564 16,220 18.496 15,360 19.531 14,500 20.690 13,640 21.994 12,780 23.474
17,930 16.732 17.070 17.575 16,210 18.507 15,350 19.544 14,490 20.704 13,630 22.010 12,770 23.493
17,920 16.741 17,060 17.585 16,200 18.519 15,340 19.557 14,480 20.718 13,620 22.026 12,760 23.511
17,910 16.750 17,050 17.595 16,190 18.530 15,330 19.569 14,470 20.733 13,610 22.043 12,750 23.529
17,900 16.760 17,040 17.606 16,180 18.541 15,320 19.582 14,460 20.747 13,600 22.059 12,740 23.548
17,890 16.770 17,030 17.616 16,170 18.553 15,310 19.595 14,450 20.761 13,590 22.075 12,730 23.566
17,880 16.779 17,020 17.626 16,160 18.564 15,300 19.608 14,440 20.776 13,580 22.091 12,720 23.585
17,870 16.788 17,010 17.637 16,150 18.576 15,290 19.621 14,430 20.790 13,570 22.108 12,710 23.603
17,860 16.797 17,000 17.647 16,140 18.588 15,280 19.634 14,420 20.804 13,560 22.124 12,700 23.622
17,850 16.807 16,990 17.657 16,130 18.599 15,270 19.646 14,410 20.819 13,550 22.140 12,690 23.641
17,840 16.816 16,980 17.668 16,120 18.610 15,260 19.659 14,400 20.833 13,540 22.157 12.680 23.659
17,830 16.826 16,970 17.678 16,110 18.622 15,250 19.672 14,390 20.848 13,530 22.173 12.670 23.678
17,820 16.835 ' 16,960 17.689 16,100 18.634 15.240 19.686 14,380 20.862 13,520 22.189 12,660 23.697
17.810 16.844 16,950 17.699 16,090 18.645 15,230 19.698 14,370 20.877 13,510 22.206 12,650 23.715
17,800 16.854 16,940 17.710 16,080 18.657 , 15,220 19.711 14,360 20.891 13,500 22.222 12.640 23.734
17,790 16.863 16,930 17.720 16,070 18.668 151210 19.724 14,350 20.906 13,490 22.239 12.630 23.753
17,780 16.873 16.920 17.730 16,060 18.680 15,200 19.737 14,340 20.921 13,480 22.255 12,620 23.772
17,770 16.882 16,910 17.741 16,050 18.692 15,190 19.750 14,330 20.935 13,470 22.272 12,610 23.791
17,760 16.892 16,900 17.751 16,040 18.703 15,180 19.763 14,320 20.949 13,460 22.288 12.600 23.801
17,750 16.901 16,890 17.761 16,030 18.715 15,170 19.776 14,310 20.964 13,450 22.305 12,590 23.828
17,740 16.911 16,880 17.773 16,020 18.727 15,160 19.789 14,300 20.979 13,440 22.321 12,580 23.847
17,730 16.920 16,870 17.783 16,010 18.738 15,150 19.802 14,290 20.994 13,430 22.338 12,570 23.866
17,720 16.930 16,860 17.794 16,000 18.750 15,140 19.815 14,280 21.008 13,420 22.355 12,560 23.885
17,710 16.910 16,850 17.804 15,990 18.762 15,130 19.828 14,270 21.023 13,410 22.371 12,550 23.904
17,700 16.949 16,840 17.815 15,980 18.773 15,120 19.841 14.260 21.038 13,400 22.388 12,540 23.923
17,690 16.959 16,830 17.825 15,970 18.785 15,110 19.851 14,250 21.053 13,390 22.405 12,530 23.943
17,680 16.968 16,820 17.836 15,960 18.797 15,100 19.868 14.240 21.067 13,380 22.422 12.520 23.962
17,670 16.978 16,810 17.847 15,950 18.809 15,090 19.881 14,230 21.082 13,370 22.438 12,510 23.981
17,660 16.988 16,800 17.857 15,940 18.821 15,080 19,894 14,220 21.097 13,360 22.455 12,500 24.000
17,650 16997 16.790 17.868 15.930 18.832 15,070 19.907 14,210 21.112 13,350 22.472 12,490 24.019
17,640 17.007 16,780 .17.878 15,920 18.844 15,060 19.920 14.200 21.127 13,340. 22.489 12,430 24.038
17.630 17.016 16,770 17.889 15,910 1,8.856 15,050 19.934 14,190 21.142 13,330 22.506 1 12.470 24.058
17,620 17.026 16,760 17.900 15.900 18.868 15,040 19.947 14,180 21.157 13,320 22.523 12,460 24.077 '
17,610 17.036 16,750 17.910 15,890 18.880 15,030 19.960 14,170 21.171 13,310 22.539 12,450 24.096
17,600 17.046 16,740 17.921 15,880 18.892 15,020 19.973 14,160 21.186 13,300 22.556 12,440 34.116
17,590 17.055 16,730 17.932 , 15,870 18.904 15,010 19.987 14,150 21.201 13,290 22.573 12,430 24.135
17,580 17.065 16,720 17.943 15,860 18.916 15,000 20.000 : 14,140 21.216 13,280 22.590 12,420 24.155
17,570 17.075 16,710 17.953 15,850 18.927 14.990 20.013 14,130 21.231 13,270 22.607 12,410 24.174
17,560 17.084 16.700 17.964 15,840 18.839 14,980 20.027 i 14,120 21.246 13,260 22.624 12,400 24.194
17,550 17.094 16,690 17.975 15,830 18.951 14,970 20.040 14,110 21.262 13,250 22.642 12,390 24.21,3
17,540 17.104 16.680 17.986 15,820 18.963 14,960 20.053 14,100 21.277 13,240 22.659 12,380 24.233
17,530 17.114 . 16,670 17.996 15,810 18.975 14,950 20.067 14,090 21.292 13,230 22.676 12,370 24r.252
17,520 17.123 16.660 18.007 15,800 18.987 14,940 20.080 14,080 21.307 13,220 22.692 12,360 24.272
17,510 17.133 16,650 18.018 15,790 18.999 14,930 20.094 14,070 21.322 13,210 22.710 12,350 24.291
17,500 17.143 16,640 18.029 15,780 19.011 14,920 20.107 14,060 21.337 13,200 22.727 12.340 24.311
17,490 17.153 : 16,630 18.040 15,770 19.023 14,910 20.121 14,050 21.352 13.190 22.745 12,330 24.331
17,480 17.162 16,620 18.051 15,760 19.036 14,900 20.134 14,040 21.368 13,180 22.762 12,320 24.351
17,470 . 17.172 16,610 18.061 15,750 19.048 14,890 20.148 14,030 21.382 13,170 22.779 12,310 24.370-
17,460 17.182 16,600 18.072 15,740 19.060 14,880 20.161 14,020 21.398 13,160 22.796 12.300 24.390
17,450 17.192 16,590 18.083 15,730 19.072 14,870 20.175 14,010 21.413 13,150 22.814 12,290 24.410
17,440 17.202 16,580 18.094 15,720 19.084 14,860 20.188 14,000 21.429 13,140 22.831 12,280 24.430
17,430 17.212 16,570 18.105 15,710 19.096 14,850 20.202 13,990 21.444 13,130 22.848 12,270 24.450
17,420 17.222 16,560 18.116 15,700 19.108 14,840 20.216 13.980 21.459 13,120 22.866 12.260 24.470
17,410 17.231 16,550 18.127 15,690 19.120 14,830 20.229 13,970 21.475 13,110 22.883 12,250 24.490
17,400 17.241 16,540 18.138 15,680 19.133 14,820 20.243 13,960 21.490 13,100 22.901 12,240 24.510
17,390 17.251 16.530 18.149 15,670 19.145 14,810 20.257 13,950 21.505 13,090 22.918 12.230 24.530
17,380 17.261 16,520 18.160 15,660 19.157 14,800 20.270 13,940 21.521 13,080 22.936 12,220 24.550
17,370 17.271 16.510 18.171 15.650 19.169 14,790 20.284 13,930 21.536 13,070 22.953 12,210 24.570
17,360 17.281 16.500 18.182 15,640 19.182 14,780 20.298 13,920 21.552 13,060 22.971 12,200 24.590
17,350 17.291 16,490 18.193 15,630 19.194 14,770 20.311 13,910 21.567 13,050 22.989 12,190 24.610
17,340 17.301 16.480 18.204 15,620 19.206 14,760 20.325 13,900 21.583 13,040 23.006 12,180 24.631
17,330 17.311 16,470 18.215 15,610 19.218 14,750 20.339 13,890 21.598 13,030 23.024 12,170 24,651
17,320 17.321 16,460 18.226 15,600 19.231 14,740 20.353 13,880 21.614 13,020 23.041 12,160 24.671
17,310 17.331 16,450 18.237 15,590 19.243 14,730 20.367 13,870 21.629 13,010 23.059 12,150 24.691
17,300 17.341 16,440 18.248 15,580 19.255 14,720 20.380 13,860 21.645 13,000 23.077 12,140 24.712
17,290 17.351 16,430 18.259 15,570 19.268 14,710 20.394 13,850 21.661 12,990 23.095 . 12,130 24.732
17,280 17.361 16,420 18.270 15,560 19.280 14,700 20.408 13,840 21.676 12,980 23.112 12,120 24.752
17,270 17.371 16,410 18.282 15,550 19.293 14,690 20.422 13,830 21.692 12,970 23.130 12,110 24.773
17,260 17.381 16,400 18.293 15,540 19.305 14,680 20.436 13,820 21.708 12,960 23.148 12,100 24.793
17,250 17.391 16,390 18.304 15,530 19.317 14,670 20.450 13,810 21.723 12,950 23.16S 12,090 24.814
17,240 17.401 16,380 18.315 15,520 19.330 14,660 20.463 13,800 21.739 12.940 23.184 12,080 24.834 :
17,230 17.412 16.370 18.326 15,510 19.342 14.650 20.478 13,790 21.755 12,930 23.202 12,070 24.855
17,220 17.422 16,360 18.337 15,500 19.355 14,640 20.492 13,780 21.771 12,920 23.220 19 nfin 24 876
17,210 17.432 16,350 18.349 15,490 19.367 14,630 20.506 13,770 21.786 12,910 23.238 J.<£,UOU

17,200 17 442 16.340 18.360 15,480 19.380 14,620 20.520 13,760 21.802 12,900 23.256 12,050 24.896
17,190 17.452 16.330 18.371 15,470 19.392 14,610 20.534 . 13,750 21.818 12,890 23.274 12,040 24.917
17,180 17.462 16,320 18.382 15,460 19.405 14,600 20.548 13,740 21.834 12,880 23.292 12,030 24.938
17,170 17.472 16,310 18.394 15,450 19.417 14,590 20.562 13,730 21.850 12,870 23.310 12,020 24.958
17,160 17.483 16,300 18,405 15,440 19.430 14,580 20.576 13,720 21.866 12,860 23.328 12,010 24.980
17,150 17.493 16.290 18.416 15,430 19.443 14,570 20.590 ‘ 13,710 21.882 12,850 23.346 12,000 25.000
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WAVE-LENGTH 
K.C. Metres K.C. Metres K.C. Metres K.C. Metres K.C. Metres K.C.  Metres K.C. Metres 

18,000 16.667 17,140 17.503 16,280 18,428 15,420 19.455 14,560 20.604 13,700 21.898 12,840 23.364 
17,990 16.676 17,130 17.513 16,270 18.439 15,410 19.468 14,550 20.619 13,690 21.914 12,830 23.383 
17,980 16.685 17,120 17.523 16,260 18.450 15,400 19.481 14,540 20.633 13,680 21.930 12,820 23.401 
17,970 16.694 17,110 17.534 16,250 18.462 15,390 19.493 14,530 20.647 13,670 21.946 12,810 23.419 
17,960 16.704 17,100 17.544 16,240 18.473 15,380 19 506 14,520 20.661 13,660 21.962 12,800 23.438 
17,950 16.713 17,090 17.554 16,230 18.484 15,370 19.519 14,510 20.675 13,650 21.978 12,790 23.456 
17,940 16.722 17,080 17.564 16,220 18.496 15,360 19.531 . 14,500 20.690 13,640 21.994 12,780 23.474 

17,930 16.732 17,070 17.575 16,210 18.507 15,350 19.544 14,490 20.704 13,630 22.010 12,770 23.493 
17,920 16.741 17,060 17.585 16,200 18.519 15,340 19.557 14,480 20.718 13,620 22.026 12,760 23.511 

17,910 16.750 17,050 17.595 16,190 18.530 15,330 19.569 14,470 20.733 13,610 22.043 12,750 23.529 
17,900 16.760 17,040 17.606 16,180 18.541 15,320 19.582 14,460 20.747 13,600 22.059 12,740 23.548 
17,890 16.770 «17,030 17.616 16,170 18.553 15,310 19.595 14,450 20.761 13,590 22.075 12,730 23.566 
17,880 16.779 17,020 17.626 16,160 18.564 15,300 19.608 14,440 20.776 13,580 22.091 12,720 23.585 
17,870 16.788 17,010 17.637 16,150 18.576 15,290 19.621 14,430 20.790 13,570 22.108 12,710 23.603 
17,860 16.797 17,000 17.647 16,140 18.588 15,280 19.634 14,420 20.804 13,560 22.124 12,700 23.622 
17,850 16.807 16,990 17.657 16,130 18.599 15,270 19.646 14,410 20.819 13,550 22.140 12,690 23.641 
17,840 16.816 16,980 17.668 16,120 18.610 15,260 19.659 14,400 20.833 13,540 22.157 12,680 23.659 
17,830 16.826 16,970 17.678 16,110 18.622 15,250 19.672 14,390 20.848 13,530 22.173 12.670 23.678 
17,820 16.835 ' 16,960 17.689 16,100 18.634 15,240 19.686 14,380 20.862 13,520 22.189 12,660 23.697 
17,810 16.844 16,950 17.699 16,090 18.645 15,230 19.698 14,370 20.877 13,510 22.206 12,650 23.715 
17,800 16.854 16,940 17.710 16,080 18.657 , 15,220 19.711 14,360 20.891 13,500 22.222 12,640 23.734 
17,790 16.863 16,930 17.720 16,070 18.668 15,210 19.724 ' 14,350 20.906 13,490 22.239 12,630 23.753 
17,780 16.873 16,920 17.730 16,060 18.680 15,200 19.737 14,340 20.921 13,480 22.255 12,620 23.772 
17,770 16.882 16,910 17.741 16.050 18.692 15,190 19.750 14,330 20.935 13,470 22.272 12,610 23.791 
17,760 16.892 16,900 17.751 16,040 18.703 15,180 19.763 14,320 20.949 13,460 22.288 12,600 23.801 
17,750 16.901 16,890 17.761 16,030 18.715 15,170 19.776 14,310 20.964 13,450 22.305 12,590 23.828 
17,740 16.911 16,880 17.773 16,020 18.727 15,160 19.789 14,300 20.979 13,440 22.321 12,580 23.847 
17,730 16.92.0 16,870 17.783 16,010 18.738 15,150 19.802 14,290 20.994 13,430 22.338 12,570 23.860 
17,720 16.930 16,860 17.794 16,000 18.750 15,140 19.815 14,280 21.008 13,420 22.355 12,560 23.885 
17,710 16.940 16,850 17.804 15,990 18.762 15,130 19.828 14,270 21.023 13,410* 22.371 12,550 23.904 
17,700 16.949 16,840 17.815 15,980 18.773 15,120 19.841 14,260 21.038 13,400 22.388 12,540 23.923 ' 
17,690 16.959 16,830 17.825 15,970 18.785 15,110 19,851 14.250 21.053 13,39e 22.405 12,530 23.943 
17,680 16.968 16,820 17.836 15,960 18.797 15,100 19.868 14.240 21.067 13,380 22.422 12,520 23.962 
17,670 16.978 16,810 17.847 15,950 18.809 15,090 19.881 14,230 21.082 13,370 22.438 1,2,510 23.981 
17,660 16.988 16,800 17.857 15,940 18.821 15,080 19.894 14,220 21.097 13,360 22.455 12,500 24.000 
17,650 16 997 16,790 17.868 15.930 18.832 15,070 19.907 14,210 21.112 13,350 22.472 12,490 24.019 
17,640 17.007 16,780 —17.878 15,920 18.844 15,060 19.920 14.200 21.127 13,340, 22.489 12,480 24.038 
17.630 17.016 16,770 17.889 15,910 1,8.856 15,050 19.934 14;190 21.142 13,330 22.506 ' 12,470 24.058 

' 17,620 17.026 16,760 17.900 15,900 18.868 15,040 .19.947 14,180 21.157 13,320 22.523 12,460 24.077 
17,610 17.036 16,750 17.910 15,890 18.880 15,030 19.960 14,170 21.171 13,310 22.539 12,450 24.096 
17,600 17.046 16,740 17.921 15,880 18.892 15,020 19.973 14,160 21.186 13,300 22.556 12,440 24.116 - 
17,590 17.055 16,730 17.932 , 15,870 18.904 15,010 19.987 14,150 21.201 13,290 22.573 12,430 24.135 
17,580 17.065 16,720 17.943 ' 15.860 18.916 15,000 20.000 14,140 21.216 13,280 22.590 12,420- 24.155 
17,570 17.075 16,710 17.953 15,850 18.927 14.990 20.013 14,130 21.231 13,270 22.607 12,410 24.174 
17,560 17.084 16,700 17.964 15,840 18.839 14,980 20.027 14,120 21.246 13,260 22.624 12.400 24.194= 
17,550 17.094, 16,690 17.975 15,830 18.951 14,970 20.040 14,110 21.262 13,250 22.642 12,390 24.21,3 
17,5461 17.104 16,680 17.986 15,820 18.963 14,960 20.053 14400 21.277 13,240 22.659 12,380 24.233 
17,530 17.114 • 16,670 17.996 15,810 18.975 14,950 20.067 14,090 21.292 13,230 22.676 12,370 24.252' • 
17,520 17.123 16,660 18,007 15,800 18.987 14,940 20.080 14,080 21.307 13,220 22.692 12,360 24.272 
17,510 17.133 16,650 18.018 ' 15,790 18.999 14,930 20.094 14,070 21.322 13,210 22.710 12,350 24.291, 
17,500 17.143 16,640 18.029 15,780 19.011 14,920  20 .107  14,060  21 .337  13,200  22 .727  12,340,  24.311: • 
17,490 17.153 16,630 18.040 15,770 19.023 14,910 20.121 14,050 21.352 • 13,190 22.745 12,330 24.331 
17,480 17.162 16,620 18.051 15,760 19.036 14,900* 20.134 14,040 21.368 13,180 22.762 12,320 24.351 
17,470 17.172 16,610 18.061 15,750 19.048 14,890 20.148 14,030 21.382 13,170 22.779 12,310 24.370-
17,460 17.182 16,600 18.072 15,740 19.060 14,880 20.161 14,020 21.398 13,160 22.796 12.300 24.390 
17,450 17.192 16,590 18.083 15,730 19.072 14,870 20.175 14,010 21.413 13,150 22.814 12,290 24.410 
17,440 

. 

.17.202 16,580 18.094 15,720 19.084 14,860 20.188 14,000 21.429 13,140 22.831 12,280 24.430 
17,430 17.212 . 16,570 18.105 : 15,710 19.096 14,850 20.202 13,990 21.444 13,130 22.848 12,270' 24.450 
17,420 17.222 16,560 18.116 ' 15,700 19.108' 14,840 20.216 13,980 21.459 13,120 22.866 12,260 24.470 
17,410 17.231 16,550 18.127 15,690 19.120 14,830 20.229 13,970 21.475 13,110 22.883 12,250 24490 
17,400 17.241 16,540 18.138 15,680 19.133 14,820 20.243 13,960 21.490 13,100 22.901 12,240 24.510 
17,390 17.251 16,530 18.149 15,670 19.145 14,810 20.257 13,950 21.505 13,090 22.918 12,230 24.530 
17,380 17.261 16,520 18.160 15,660 19.157 14,800 20.270 13,940 21.521 13,080 22.936 12,220 24.550 
17,370 17.271 16,510 18.171 15,650 19.169 14,790 20.284 13,930 21.536 13,070 22.953 12,210 24.570 
17,360 17.281 16,500 18.182 15,640 19.182 14,780 20.298 13,920 21.552 . 13,060 22.971 12,200 24.590 
17,350 17.291 16,490 18.193 15,630 19.194 14,770 20.311 13,910 21.567 13,050 22.989 12,190 24.610 
17,340 17.301 16.480 18.204 15,620 19.206 14,760 20.325 13,900 21.583 13,040, 23.006 12,180 24.631 
17,330 17.311 16,470 18.215 15,610 19.218 14,750 20.339 13,890 21.598 13,030' 23.024 12,170 24,651 
17,320 17.321 16,460 18.226 15,600 19.231 14,740 20.353 13,880 21.614 13,020 23.041 12,160 24.671 
17,310 17.331 16,450 18.237 15,590 19.243 14,730 20.367 13,870 21.629 13,010 23.059 12,150 24:691 
17,300 17.341 16,440 18.248 15,580 19.255 14,720 20.380 13,860 21.645 13,000 23.077 12,140 24.712, 
17,290 17.351 16,430 18.259 15,570 19.268 14,710 20.394 13,850 21.661 12,990 23.095 . 12,130 24.732 

. 17,280 17.361 16,420 18.270 15,560 19.280 14,700 20.4.08 13,840 21.676 12,980 23.112 12,120, 24.752 
17,270 17.371 16,410 18.282 15,550 19.293 14,690 20.422 13,830 21.692 12,970 - 23.130 12,110 24.773 : 
17,260 17.381 16,400 18.293 15,540 19.305 14,680 20.436 13,820 21.708 12,960 23.148 12,100 24.793 
17,250 17.391 16,390 18.304 15,530 19.317 14,670 20.450 13,810 21.723 12,950 - 23.169 12,090 24.814' 
17,240 17.401 16,380 18.315 15,520 19.330 14,660 20.463 13,800 21.739 12.940 23.184 12,'8O 24.  834:   
17,230 
17,220 
17,210 

17.412 
17.422 
17.432 

16.370 
16,360 
16,350 

18.326 
18.337 
18.349 

15,510 
15,500 
15,490 

19.342 
19.355 
19.367 

14,650 
14 ,640 
14,630 

20 .478  
20 .492  
20.506 

13,790  
13,780  
13,770 

21 .755  
21 .771  
21.186 

12,930 • 23.202 
. 12,920  23.220 
12,910 23.238 

12 ,070 
. 12,060 

24.855 

24.876 

17,200 17.442 16,340 18.360 15,480 19.380 14,620 20.520 13,760 21.802 12,900 23.256 12.050 24.896 

17,190 17.452 16.330 18.371 15,470 19.392 14,610 20.534 13,750 21.818 12,890 - 23.274 12,040 24.917 

17,180 17.462 16,320 18.382 15,460 19.405 14,600 20.548 13,740 21.834 12,880 23.292 12,030 24.938 

17,170 17.472 16,310 18.394 15,450 19.417 14,590 20.562 13,730 21.850 12,870 23.310 12,020 24.958 

17,160 17.483 16,300 18,405 15,440 19.430 14,580 20.576 13.720 21.866 12,860 23.328 12,010 24.980 - 

17,150 17.493 16.290 18.416 15,430 19.443 14,570 20.590 13,710 21.882 12,850 23346 12,000 25.000 

FREQUENCY TABLE (continued) 
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What sort of a Set are 

YOU building?

EVEREADY (Australia) Pty. Ltd.
Sydney, N.S.W.

W hether you are planning to 
build one of the latest types of 

Short W ave sets, or whether you are 
only “ tinkering" around with an old 
job, remember that you cannot get 
the best results if your batteries aren't 
fresh and full of power. That's why 
leading D .X .-ers insist on genuine 
Eveready Radio Batteries for their 
circuits. Made in Australia in the 
largest and most up-to-date dry cell 
manufacturing plant in the world, 
they reach you in the "p ink  of con
d ition," ready to give you the long
est possible period of serviceable life.

Most D .X .-e rs prefer Eveready Radio Batteries not only 
because they are built to give extraordinarily long periods 

of service and consequently better value, but because they offer 
the smoothest and most reliable source of power known. W hen  
listening to a distant station, crackles or distortion may spoil a 
long-awaited call sign, so that you simply cannot afford to take 
chances with any other power supply. Insist on Eveready Radio 
Batteries for both " A "  and " B "  current supply. Obtainable 
everywhere in a wide range of conventional and special types.

R47A— 1502
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What sort of a Set are 

you building? 
*  Whether you are planning  to 

build one of the latest types of 

Short Wave sets, or whether you are 

only "tinkering" around with an old 

job, remember that you cannot get 

the best results if your batteries aren't 

fresh and full of power. That's why 

leading D.X.-ers insist on genuine 
Eveready  Radio  Batteries for  their 

circuits.  Made in Australia in the 

largest and most up-to-date dry cell 

manufacturing plant in  the  world, 

they reach you in the "pink of con-
dition," ready to give you the long-

est possible period of serviceable life. 

*  Most D.X.-ers prefer Eveready Radio Batteries not only 

because they are built to give extraordinarily long periods 

of service and consequently better value, but because they offer 

the smoothest and most reliable source of power known. When 

listening to a distant station, crackles or distortion may spoil a 

long-awaited call sign, so that you simply cannot afford to take 

chances with any other power supply,  Insist on Eveready Radio 

Batteries for both "A" and "B" current supply.  Obtainable 

everywhere in a wide range of conventional and special types. 

EVEREADY (Australia) Pty. Ltd. 
Sydney, N.S.W. 
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TIIE  M A R C O N I  SCHOOL OF W IR E L E S S  
will train you to fill any technical position 
in  R a d i o ,  o r  S o u n d  E n g i n e e r i n g

R.A.A.F. Operators.
The Marconi School maintains close contact 
with Air Force Headquarters and conducts 
approved preparatory courses for intending 
candidates.

j  Morse classes are held day and evening.

Operator’s Course.

T o w e r  o f  A . W . A .  B u i l d in g  at  
S y d n e y — H e a d q u a r t e r s  o f  

M a r c o n i  S c h o o l .

Instruction is imparted to candidates for all 
operators’ certificates issued by the P.M.G. 
Dept, as the examining authority. Of these 
certificates (7 in number) the 1st class com
mercial is recognised as the senior qualification 
and is recommended to students desiring to 
adopt operating as a career.

Television Course.
On completion of any of the Marconi School 
courses a course in television may be taken. 
Terms on application.

Mechanic’s Course.
Construction and servicing of modern all-wave 
receivers.
The Radio Mechanics’ Course comprises theory 
and practice.
Terms: No Deposit. Instalments, £2/2/- per 
month.
If desired, the theory course only may be taken. 
No Deposit. 30/- per month.

Placing of Graduates.
In recent years graduates of the School have 
received appointments as soon as they have 
qualified and the demand has at times exceeded 
the supply.
The Marconi School conducts day and night 
classes and also correspondence courses. 
Country or Interstate students may avail 
themselves of our efficient correspondence 
instruction in theory. Learn while you earn. 
The practical part of the course will require 
attendance at the School.

MARCONI SCHOOL OF WIRELESS
U N D E R  T H E  A U S P I C E S  O F  A M A L G A M A T E D  W I R E L E S S  ( A / S I A )  L T D .

163 QUEEN STREET, MELBOURNE . . .  47 YORK STREET, SYDNEY
îiimiimiiiiiirii O U T  A N D  P O S T  N O W  1,1,11... ,ii,ni1-

1 M 167 =
E MARCONI SCHOOL OF WIRELESS,
E 47 York Street, §
I SYDNEY. Telephone: B 0522. |
E Please forward me, without obligation, full particulars E
E of your course in:— E
i RADIO ENGINEERING. I
I RADIO TECHNICIAN. =
E RADIO OPERATOR. §
E RADIO MECHANIC. E
1 SOUND PROJECTION ENGINEER. E
E TELEVISION. =
I ANY OTHER TECHNICAL FIELD IN R AD i^  §
I OR SOUND. e

(M a r k  the course you  are interested  i n . )

W ir e le s s  o p e r a t o r  in  c o m m u n ic a t io n  w it h  a i r c r a f t .
NAME -

&

m m m n s m

I N T E R E S T I N G  A N D  R E M U N E R A T I V E

Tower of A. W.A. Building at 
Sydney —Headquarters of 

Marconi School. 
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RADIO ENGINEERING 
INTERESTI N G  AN D  RE MU NER ATIVE 

THE M ARCONI SCHOOL OF WIRELESS 
will train you to fill any technical position 

in  Radio,  or  Sound  Engineering 

R.A.A.F. Operators. 
The Marconi School maintains close contact 
with Air Force Headquarters and conducts 
approved preparatory courses for intending 
candidates. 
Morse classes are held day and evening. 

Operator's Course. 
Instruction is imparted to candidates for all 
operators' certificates issued by the P.M.G. 
Dept. as the examining authority. Of these 
certificates (7 in number) the 1st class corn-
mercial is recognised as the senior qualification 
and is recommended to students desiring to 
adopt operating as a career. 

Television Course. 
On completion of any of the Marconi School 
courses a course in television may be taken. 
Terms on application. 

Mechanic's Course. 
Construction and servicing of modern all-wave 
receivers. 
The Radio Mechanics' Course comprises theory 
and practice. 
Terms: No Deposit. Instalments, £2/2,/- per 
mouth. 
If desired, the theory course only may be taken. 
No Deposit. 30/. per month. 

Placing of Graduates. 
In recent years graduates of the School have 
received appointments as soon as they have 
qualified and the demand has at times exceeded 
the supply. 
The Marconi School conducts day and night 
classes and also correspondence courses. 
Country  or  Interstate  students  may avail 
themselves of our efficient  correspondence 
instruction in theory. Learn while you earn. 
The practical part of the course will require 
attendance at the School. 

MARCONI SCHOOL OF WIRELESS 
UN D E R  TH E  AUS PIC ES  OF  A M AL G A M A T E D  WI R E L ESS  ( A / SI A ) LT D. 

163 QUEEN STREET, MELBOURNE 

Wireless operator in communication with aircraft. 

-  - 47 YORK STREET, SYDNEY 

CUT OUT AND POST NOW 
M 167 

MARCONI SCHOOL OF WIRELESS, 

47 York Street, 
SYDNEY.  Telephone: B 0522. 

Please forward me, without obligation, full particulars 
of your course in:— 

RADIO ENGINEERING. 
RADIO TECHNICIAN. 
RADIO OPERATOR. 
RADIO MECHANIC. 
SOUND PROJECTION ENGINEER. 
TELEVISION. 
ANY OTHER TECHNICAL FIELD IN RAUL, 
OR SOUND. 

(Mork the course you are interested in.) 

NAME 

ADDRESS_ ______ 
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"the recent installation of Ducon condensers in the new 181., 31.0 and 
other powerful national transmitting units is the culmination tat a long 

period of adaptation to Australian conditions. 
Ducon units are manufactured under strict engineering practice.  'they 

are continually being modified and improved as a result of intensive 

laboratory research in order to meet continually changing conditions. 

And they are especially suited to the dernands of experimental week. 
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'J’HIS Azimuthal map differs from 
the ordinary Mecatorial Projection 

map in that it is drawn to show the 
true direction of the countries of the 
world from a given point. In this case 
it is arranged to show true direction 
from Sydney as well as the distances 
travelled by radio signals following 
the Great Circle path. This is the path 
over which radio signals normally 
travel after having - been propagated 
from the transmitting aerial.

The Circles on the map with Sydney 
as their centre represent multiples of

distances of 2000 miles from this point. 
As an example, suppose we wish to 
ascertain the distance a radio signal 
would travel between Vancouver and 
Sydney. As each circumference of the 
circles represents 2000 miles and their 
are four such circles between the two 
points the Great Circle distance would 
be 4 multiplied by 2000 or 8000 miles.

The use of this map in conjunction 
with the aerial directivity patterns 
shown on page 15 will assist in erect
ing an aerial for best reception from 
any particular country or direction.

To find the true direction of any city 
or country draw an imaginary line 
between the points representing Sydney 
and that city and extend this line to the 
margin. Each marked section around 
the margin is equal to 30 degrees.

For example, if we project a line 
from Sydney to London we find that it 
intersects a point 30 degrees West of 
North-West. Although the map is 
drawn around Sydney practically no 
change in directions and distances will 
take place if Melbourne is regarded 
as the central point.
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To find the true direction of any city 
or country draw an imaginary line 
between the points representing Sydney 
and that city and extend this line to the 
margin.  Each marked section around 
the margin is equal to 30 degrees. 
For example, if we project a line 

from Sydney to London we find that it 
intersects a point 30 degrees West of 
North-West.  Although the map is 
drawn around Sydney practically no 
change in directions and distances will 
take place if Melbourne is regarded 
as the central point. 
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Loudspeakers for Short-Wave Sets
Necessity for Fidelity —  Baffle Requirements —  
Adding an Extension Speaker —  Multiple Instal

lations —  High Sensitivity Desirable.
T)ESPITE  the fact that static and 

other forms of interference some
times make it necessary to reduce a 
short wave receiver’s frequency re
sponse in order to gain clearer recep
tion, it is at all times desirable that 
the set should be capable of providing 
wide-range reproduction. It is now the 
rule rather than the exception, that 
the reception of the major overseas 
transmitters is as free from interfer
ence as that of the local broadcast sta
tions, and it is only when heavy static 
accompanies a local storm that it is 
advisable to cut off the higher tones 
from a set in order to make speech 
more intelligible and listening generally 
more pleasurable.

The loud speaker plays no small part 
in preserving the fidelity of the signal 
heard from the receiver. Distortion or 
frequency attentuation within the 
broadcasting station is no concern of 
ours, however, it is in our interest to 
adopt as an objective, the lifelike re
production of the fine programmes of 
the many short wave broadcasters, of 
which most have installed high-fidelity 
apparatus.

It  is not our intention here to review 
the theory of the modern loudspeaker 
or that of its predecessors. The mod
ern unit of the dynamic type has long 
superseded those of the horn and mag
netic cone types and features among 
its many improvements, tonal fidelity, 
sensitivity and power handling capa
city.

A good set demands a good speaker 
and the purchase is recommended of 
none other than a first grade unit.

The selection of the type of repro
ducer will depend largely on the 
application for which it is intended, 
but in all cases good low note and 
reasonable high note reproduction is 
desirable. The standard products of 
reputable manufacturers provide a

size that can be accommodated in the 
home.

Baffle Materials
IF  the material used is wood, celotex 

or other sound insulating material 
having a thickness of at least %in„ 
and the speaker is centrally mounted, 
a baffle of this size will add to the 
realism of musical programmes by 
increasing the set’s low note response.

The sensitivity of a speaker is gov
erned by its general design and more

from this; consequently it is advisable 
to check these connections before the 
permagnetic speaker is wired up.

Both the transformer leads and 
those to the extension speaker may be 
connected to the smaller pins to pro
vide simultaneous operation of both 
reproducers. This will result in a mis
match of impedances, but it may not be 
so great as to seriously impair the set’s 
frequency response. By selecting a 
permanent magnet type of speaker hav
ing a high impedance transformer 
primary winding, the error introduced 
in the original speaker’s matching will 
be reduced to a minimum.

Excellent reception of overseas pro
grammes containing items of interest 
to the general public sometimes makes 
it desirable to use more than one 
speaker on the short-wave receiver. In

F IG . 2.— The system of 
volum e control em 
ployed in m ulti-speak 

er installations.

particularly by the 
power of the magnets 
incorporated in it. The 
larger the magnet in a 
permanent magnet type 
speaker the greater is 
the output. The sensi
tivity of the electro
magnet type is controlled by the amount 
of energy consumed in exciting its field. 
Usual values are approximately six 
watts for speakers having a diameter 
of 6in. or less and 8 or 9 watts for 
those having a diameter of 10 or 12in.

Standard speakers will handle the 
output of nearly all short wave re
ceivers: it is only when a set’s output 
exceeds a value of 9 or 10 watts that it 
is necessary to use one of the audi
torium type.

It is sometimes necessary to instal 
a second speaker to make remote 
listening possible. In every case where 
such an extension is desired it is advis
able to select a speaker of the per
manent magnet variety.

-O
PM SPEAKER

SOCKS PLUG

EM SPEAKER

F IG . 1.— How  to con
nect an extension per
m agnetic speaker to a  

receiver.

high note response that will meet with 
average requirements and it is possible 
to secure an adequate low note re
sponse by using a baffle board or a 
speaker mounting of the labyrinth or 
infinite baffle type.

Low frequency response is a func
tion of the size of the baffle. It will 
normally be found that a square of 
three or four feet will be the largest

Figure I  illustrates 
how an extension speak
er of this type is added 
to a receiver in which 
the existing speaker is 
of the electro-magnet 
type. The field wind
ing of the original 

speaker is left in circuit, and the two 
leads on the extension speaker sub
stituted for the leads of the original 
speaker’s input transformer.

Standard practice rules that the field 
winding of a speaker should be con
nected to the two large pins whenever 
a four-pin plug is used, and the trans
former connected to the other two. 
Sometimes some departure is made

hotels and guest-houses it is essential 
that each speaker should be fitted with 
its individual volume control, in order 
to permit the listener to fexercise choice 
in the selection of an output level 
which meets individual requirements.

Speaker Matching
rJ'HE circuit of Fig. 2 shows how this 

is done. Firstly, it is necessary to 
match the output of the receiver to 
the line connecting the speakers with 
the receiver. Normal values would be 
7000 ohms for the output valve of the 
receiver, and 500 ohms for the line. 
The matching is done by selecting a 
transformer (shown as T  in the dia
gram), which has the correct primary 
to secondary turns ratio. Each of the 
speakers will be fitted with its own 
input transformer. Hence it is neces
sary to match each speaker to the 
line, remembering that all the speaker 
transformer primary windings are in 
parallel. The impedance of each pri
mary will be the line impedance multi
plied by the number of speakers. Sup
pose six are to be used, then each 
speaker should be fitted with a trans
former, the primary of which has an 
impedance of 3000 ohms (6 x 500). It 
should be noted that in Fig. 2, trans
former T  is the output transformer of 
the set, matching its output valve to 
the low impedance line. Transformer 
T2 is the input transformer to be con
nected to each of the individual 
speakers. The ganged potentiometers, 
R l and R2, are connected to the in
put transformers, and serve as volume 
controls for each speaker. Potentio
meter R1 should have a resistance 
some five times that of the impedance 
of the speaker into which it is to 
work. R2 should be approximately a 
quarter of the resistance of Rl.
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D ESPITE the fact that static and 
other forms of interference some-

times make it necessary to reduce a 
short wave receiver's frequency re-
sponse in order to gain clearer recep-
tion, it is at all times desirable that 
the set should be capable of providing 
wide-range reproduction. It is now the 
rule rather than the exception, that 
the reception of the major overseas 
transmitters is as free from interfer-
ence as that of the local broadcast sta-
tions, and it is only when heavy static 
accompanies a local storm that it is 
advisable to cut off the higher tones 
from a set in order to make speech 
more intelligible and listening generally 
more pleasurable. 
The loud speaker plays no small part 

in preserving the fidelity of the signal 
heard from the receiver. Distortion or 
frequency  a ttentuation  within  the 
broadcasting station is no concern of 
ours. however, it is in our interest to 
adopt as an objective, the lifelike re-
production of the fine programmes of 
the many short wave broadcasters, of 
which most have installed high-fidelity 
apparatus. 
It is not our intention here to review 

the theory of the modern loudspeaker 
or that of its predecessors.  The mod-
ern unit of the dynamic type has long 
superseded those of the horn and mag-
netic cone types and features among 
its many improvements, tonal fidelity, 
sensitivity and power handling capa-
city. 
A good set demands a good speaker 

and the purchase is recommended of 
none other than a first grade unit. 
The selection of the type of repro-

ducer will depend  largely  on  the 
application for which it is intended. 
but in all cases good low note and 
reasonable high note reproduction is 
desirable.  The standard products of 
reputable  manufacturers  provide  a 

high note response that will meet with 
average requirements and it is possible 
to secure an adequate low note re-
sponse by using a baffle board or a 
speaker mounting of the labyrinth or 
infinite baffle type. 
Low frequency response is a func-

tion of the size of the baffle.  It will 
normally be found that a square of 
three or four feet will be the largest 

size that can be accommodated in the 
home. 

Baffle Materials 
IF the material used is wood, celotex 
or other sound insulating material 

having a thickness of at least %in., 
and the speaker is centrally mounted, 
a baffle of this size will add to the 
realism  of  musical  programmes  by 
increasing the set's low note response. 
The sensitivity of a speaker is gov-

erned by its general design and more 

FIG. 2.—The system of 
volume  control  em-
ployed in multi-speak-

er installations. 

particularly  by  the 
power of the magnets 
incorporated in it.  The 
larger the magnet in a 
permanent magnet type 
speaker the greater is 
the output.  The sensi-
tivity  of  the  electro-
magnet type is controlled by the amount 
of energy consumed in exciting its field. 
Usual values are approximately six 
watts for speakers having a diameter 
of 6in. or less and 8 or 9 watts for 
those having a diameter of 10 or 12in. 
Standard speakers will handle the 

output of nearly all short wave re-
ceivers: it is only when a set's output 
exceeds a value of 9 or 10 watts that it 
is necessary to use one of the audi-
torium type. 
It is sometimes necessary to instal 

a second  speaker  to make  remote 
listening possible. In every case where 
such an extension is desired it is advis-
able to select a speaker of the per-
manent magnet variety. 

FIG. I.—How to con-
nect an extension per-
magnetic speaker to a 

receiver. 

Figure  I illustrates 
how an extension speak-
er of this type is added 
to a receiver in which 
the existing speaker is 
of  the electro-magnet 
type.  The field wind-
ing  of  the  original 

speaker is left in circuit, and the two 
leads on the extension speaker sub-
stituted for the leads of the original 
speaker's input transformer. 
Standard practice rules that the field 

winding of a speaker should be con-
nected to the two large pins whenever 
a four-pin plug is used, and the trans-
former connected to the other two. 
Sometimes some departure is made 

from this; consequently it is advisable 
to check these connections before the 
permagnetic speaker is wired up. 
Both  the  transformer  leads  and 

those to the extension speaker may be 
connected to the smaller pins to pro-
vide simultaneous operation of both 
reproducers.  This will result in a mis-
match of impedances, but it may not be 
so great as to seriously impair the set's 
frequency  response.  By selecting a 
permanent magnet type of speaker hav-
ing  a high  impedance  transformer 
primary winding, the error introduced 
in the original speaker's matching will 
be reduced to a minimum. 
Excellent reception of overseas pro-

grammes containing items of interest 
to the general public sometimes makes 
it  desirable to use more than one 
speaker on the short-wave receiver. In 

hotels and guest-houses it is essential 
that each speaker should be fitted with 
its individual volume control, in order 
to permit the listener to exercise choice 
in the selection of an output level 
which meets individual requirements. 

Speaker Matching 
THE circuit of Fig. 2 shows how this 

is done. Firstly, it is necessary to 
match the output of the receiver to 
the line connecting the speakers with 
the receiver.  Normal values would be 
7000 ohms for the output valve of the 
receiver, and 500 ohms for the line. 
The matching is done by selecting a 
transformer (shown as T in the dia-
gram), which has the correct primary 
to secondary turns ratio.  Each of the 
speakers will be fitted with its own 
input transformer.  Hence it is neces-
sary to match each speaker to the 
line, remembering that all the speaker 
transformer primary windings are in 
parallel.  The impedance of each pri-
mary will be the line impedance multi-
plied by the number of speakers. Sup-
pose six are to be used, then each 
speaker should be fitted with a trans-
former, the primary of which has an 
impedance of 3000 ohms (6 x 500).  It 
should be noted that in Fig. 2, trans-
former T is the output transformer of 
the set, matching its output valve to 
the low impedance line.  Transformer 
T2 is the input transformer to be con-
nected  to  each  of  the  individual 
speakers.  The ganged potentiometers, 
R1 and R2, are connected to the in-
put transformers, and serve as volume 
controls for each speaker.  Potentio-
meter R1  should have  a resistance 
some five times that of the impedance 
of the speaker into which it is to 
work.  R2 should be approximately a 
quarter of the resistance of RI. 
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The WIDEST RANGE 
of LOUDSPEAKERS

EVER RELEASED

featuring R o l d w dustproof

VALUE . . . .  because in Rola’s range of 27 speakers is 
the very one for your particular requirements. No need 
to compromise with a speaker too large or too small when 
for no extra cost you can get exactly the one you want. 
In other words Rola provides the best shilling for shilling 
value obtainable anywhere.

PERFORMANCE. Rola maintains a large and specialised 
laboratory, developing, improving—always keeping ahead 
of the demand, always having available for you the 
speaker most suited for your requirements.

TECHNICAL FEATURES are far in advance of standard 
practice.

Permacentric construction guarantees that a Rola speaker 
will remain free of service worries even under the most 
trying conditions. Isocore transformers are absolutely 
electrolysis proof and stand up indefinitely under all 
climatic conditions. Moulded polyfibrous diaphragms are 
light and responsive yet they withstand the strain of 
terrifically hard usage. Size for size, Rola handles more 
distortion-free power than any other speakers, yet they 
have that rare quality of maintaining uniformly high 
efficiency at all volume levels,

ROLA SPEAKERS range in size from 5 to 12 inches, en
suring high fidelity, and in price from 25/ to £11.

Write for price list and specification booklet.

P e rm a c e n tr ic  co n s tru c t io n  is K o la 's  
p a te n ted  m eth od  o f  d ia p h r a g m  susp ens ion  
e l im in a t in g  nu ts , b o lls  a n d  o th e r  o u t 
d a te d  c e n t r in g  dev ices . S im u lta n e o u s ly ,  
the  a i r  g a p  is c losed  a g a in s t  th e  in f i l t r a 
t io n  o f s a n d , du st  a n d  g r it .  I l lu s t ra t e d  
is  K12 .

Rola Co. (Aust.) Pty. Ltd. The Boulevard, Richmond, E.1, Victoria - - - J535!
M anufacturers of the W orld ’s Finest Sound Reproducers 116 Clarence Street, Sydney/ N.S.^^. -  •  •  •  -  B5867
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featuring 1oict, dustprool 
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Permacentric  construction  is Rolas 
patented method of diaphragm suspension 
eliminating  nuts,  bolts  and  other  out-
dated  centring  devices.  Simultaneously, 
the air gap is closed against the infiltra-
tion of sand, dust and grit.  Illustrated 
is K12. 

NTRIC 
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VALUE . . . . because in Rola's range of 27 speakers is 
the very one for your particular requirements.  No need 
to compromise with a speaker too large or too small when 
for no extra cost you can get exactly the one you want. 
In other words Rola provides the best shilling for shilling 
value obtainable anywhere. 

PERFORMANCE. Rola maintains a large and specialised 
laboratory, developing, improving—always keeping ahead 
of the demand, always having available for you the 
speaker most suited for your requirements. 

TECHNICAL FEATURES are far in advance of standard 
practice. 

Permacentric construction guarantees that a Rola speaker 
will remain free of service worries even under the most 
trying conditions.  Isocore transformers are absolutely 
electrolysis proof and stand up indefinitely under all 
climatic conditions. Moulded polyfibrous diaphragms are 
light and responsive yet they withstand the strain of 
terrifically hard usage. Size for size, Rola handles more 
distortion-free power than any other speakers, yet they 
have that rare quality of maintaining uniformly high 
efficiency at all volume levels, 

ROLA SPEAKERS range in size from 5 to 12 inches, en-
suring high fidelity, and in price from 25/ to £11. 

Write for price list and specification booklet. 

Rola Co. (Aust.) Pty. Ltd.  The Boulevard, Richmond, E.1, Victoria - - J5351 

Manufacturers of the World's Finest Sound Reproducers 116 Clarence Street, Sydney, N.S.W.   85867 
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TONE CONTROLS
Effective Control reduces the Effect of Static —  
Choice of Several Systems —  Preventing Audio 

Feedback.
r|'lHE addition of variable tone control 

to short wave receivers may, to the 
uninitiated, seem a rather useless waste 
of material and space. The regular 
short wave DX fan will, however, ap
preciate the advantages of incorporat
ing an efficient tone control arrange
ment in both short, and dual wave type 
receivers.

The tone control provides a reliable 
means of reducing static and other 
local interference which usually is of a 
fairly high audio frequency, allowing 
of the reception of weak stations which 
otherwise would be marred by the high 
noise level.

Several forms of tone control may be 
used. The most popular system is 
shown in diagrammatic form in Fig. 1. 
Basically this consists of a variable

be found to lie within the following 
limits:—Prom 5000 to 50,000 ohms for 
the variable resistor, and between .02 
and .1 mfd. for the condenser. A value 
of 50,000 ohms lor the variable resistor 
and a capacity of .05 mfd. for the 
condenser gives excellent results. With 
values of resistance and capacity above
10,000 ohms and .03 mfd., respectively, 
it is desirable to connect a small fixed 
condenser with a capacity of about 
.005 mfd. between the plate and screen 
or plate and cathode of the output 
valve. This prevents the possibility of 
audio feedback taking place.

is required, five or six switch positions 
are necessary, and the values of the 
condenser must be carefully selected 
to give the desired effect.

For a three-position control, which is 
quite common, values of .005, .02, and 
.05 mfd. would be suitable. This type 
of control is usually fitted in addition 
to the usual values of fixed tone com
pensation provided in the output pen
tode circuit. Some little time ago there 
appeared on the market a special form 
of tone control consisting of a built-up 
mica insulated condenser, arranged so 
that its capacity could be varied by 
rotation of its control knob.

This was designed to be fitted to the 
plate circuit of the first stage amplifier 
valve and provided excellent means of 
varying the tone of the receiver. A l
though only a variation, of the system 
detailed above smaller capacities are 
used as they have greater effect by 
being connected to the high impedance 
plate circuit of the first stage valve. 
Fie. 3 shows the connections for the 
latter type of control, and Fig. 4, an 
alternative method of connecting a 
variable resistor and condenser in the 
grid circuit of the output valve.

In this case, the value of the resistor 
should be such that with the whole of 
its resistance in circuit no difference 
in tone is noticeable when the con
denser is joined to the grid of the valve.

Fig. 1.— A simple and widely used 
system of tone control. The valves 

are given in the text.

resistance and a suitable value of con
denser to by-pass the high frequency 
tones, thus preventing them from be
ing reproduced by the speaker or head
phones.

The actual values are not critical al
though those most generally used will

Fig. 3.— How a variable capacity type 
t9ne control is connected in the plate  
circuit of the first stage audio valve.

This feedback makes itself known in 
the form of howls and other annoying 
noises when the tone control is ad
vanced towards the treble setting. 
Another popular system is shown in Fig.
2. In this case a multi-point switch 
is employed to switch in several dif
ferent values of capacity. One disad
vantage of this form of control is that 
if a wide range of tone compensation

Fig. 4.— A variation of Fig. 1  in which  
the control is connected in the grid 

circuit o f  the output valve.

SHORT-WAVE AERIALS— Continued

Fig. 2.— Another m ethod in which  a 
m ulti-poin t switch connects con
densers of several different capacities 
in  the output circuit o f the power 

valve.

V  EARLY all aerials have directional 
properties; that is, they receive 

better from some directions than from 
others. Because of this it is possible to 
design an aerial in such a way that 
most efficient response may be ob
tained from some directions and in
terference noises excluded from other 
directions.

Fig. 6 illustrates tlig directional 
characteristics of aerials of different 
lengths. In Fig. 6a use is made of a 
doublet having an overall length of one 
half wavelength. With this aerial 
maximum signals are received from its 
sides, as shown by the lobes on either 
side of it.

When the overall length is increased 
to one wavelength long, the directivity 
pattern of the aerial assumes the shape 
illustrated in Fig. 6b. Here the number 
of lobes has increased to four, each 
having its centre at an angle of 54 de
grees to the plane of the horizontal

wire. In Fig. 6c the aerial length has 
been increased by another quarter 
wavelength, and its pattern has as
sumed a shape featuring six lobes, the 
four nearer the aerial being at an angle 
of 42 degrees to its horizontal plane.

The four major lobes grow narrower 
and increase in length as quarter 
wave lengths are added. This is not 
shown in the diagram. At the same 
time the number of minor lobes in
creases. From the direction in which 
no lobes are shown strong signals are 
seldom received.

It should not be necessary to point 
out that a half wave doublet becomes 
a full wave doublet when the receiving 
wave length is halved. A half wave 
40 metre doublet will become a full 
wave aerial on 20 metres. Hence, 
when only one aerial is in use, refer
ence must be made to the receiving 
wave length to determine the aerial’s 
directive properties.
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TONE CONTROLS 
Effective Control reduces the Effect of Static — 
Choice of Several Systems — Preventing Audio 

Feedback. 

T HE addition of variable tone control 
a to short wave receivers may, to the 
uninitiated, seem a rather useless waste 
of material and space.  The  regular 
short wave DX fan will, however, ap-
preciate the advantages of incorporat-
ing an efficient tone control arrange-
ment in both short and dual wave type 
receivers. 
The tone control provides a reliable 

means of reducing static and other 
local interference which usually is of a 
fairly high audio frequency, allowing 
of the reception of weak stations which 
otherwise would be marred by the high 
noise level. 
Several forms of tone control may be 

used.  The most popular system is 
shown in diagrammatic form in Fig. 1. 
Basically this consists of a variable 

Fig.  I.—A  simple  and  widely  used 
system of  tone control.  The valves 

are given in the text. 

resistance and a suitable value of con-
denser to by-pass the high frequency 
tones, thus preventing them from be-
ing reproduced by the speaker or head-
phones. 
The actual values are not critical al-

though those most generally used will 

Fig. 2.—Another method in which a 
multi-point  switch  connects  con-
densers of several different capacities 
in the output circuit of the power 

valve. 

be found to lie within the following 
limits: —From 5000 to 50.000 ohms for 
the variable resistor, and between .02 
and .1 mfcl. for the condenser. A value 
of 50,000 ohms I or the variable resistor 
and a capacity of .05 mfd. for the 
condenser gives excellent results. With 
values of resistance and capacity above 
10,000 ohms and .03 mfd., respectively, 
it is desirable to connect a small fixed 
condenser with a capacity of about 
.005 mfd. between the plate and screen 
or plate and cathode of the output 
valve.  This prevents the possibility of 
audio feedback taking place. 

Fig. 3.—How a variable capacity type 
tone control is connected in the plate 
circuit of the first stage audio valve. 

This feedback makes itself known in 
the form of howls aid other annoying 
noises when the tone control is ad-
vanced towards  the  treble setting. 
Another popular system is shown in Fig. 
2. In this case a multi-point switch 
is employed to switch in several dif-
ferent values of capacity.  One disad-
vantage of this form of control is that 
if a wide range of tone compensation 

is required, five or six switch positions 
are necessary, and the values of the 
condenser must be carefully selected 
to give the desired effect. 
For a three-position control, which is 

quite common, values of .005. .02, and 
.05 mfd, would be suitable.  This type 
of control is usually fitted in addition 
to the usual values of fixed tone com-
pensation provided in the output pen-
tode circuit. Some little time ago there 
appeared on the market a special form 
of tone control consisting of a built-up 
mica insulated condenser. arranged so 
that its capacity could be varied by 
rotation of its control knob. 
This was designed to be fitted to the 

plate circuit of the first stage amplifier 
valve and provided excellent means of 
varying the tone of the receiver.  Al-
though only a variation of the system 
detailed above smaller capacities are 
used as they have greater effect by 
being connected to the high impedance 
plate circuit of the first stage valve. 
Fie. 3 shows the connections for the 
latter type of control. and Fig. 4, an 
alternative method of connecting  a 
variable resistor and condenser in the 
grid circuit of the output valve. 
In this case, the value of the resistor 

should be such that with the whole of 
its resistance in circuit no difference 
in tone is noticeable when the con-
denser is joined to the grid of the valve. 

Hh„fe 

Fig. 4.—A variation of Fig. 1 in which 
the control is connected in the grid 

circuit of the output valve. 

SHORT- WAVE AERIALS —Continued 

N' EARLY all aerials have directional 
properties; that is, they receive 

better from some directions than from 
others. Because of this it is possible to 
design an aerial in such a way that 
most efficient response may be ob-
tained from some directions and in-
terference noises excluded from other 
directions. 
Fig.  6 illustrates  the  directional 

characteristics of aerials of different 
lengths.  In Fig. 6a use is made of a 
doublet having an overall length of one 
half wavelength.  With this aerial 
maximum signals are received from its 
sides, as shown by the lobes on either 
side of it. 
When the overall length is increased 

to one wavelength long, the directivity 
pattern of the aerial assumes the shape 
illustrated in Fig. 6b. Here the number 
of lobes has increased to four, each 
having its centre at an angle of 54 de-
grees to the plane of the horizontal 

wire.  In Fig. 6c the aerial length has 
been  increased  by  another  quarter 
wavelength, and its pattern has as-
sunied a shape featuring six lobes, the 
four nearer the aerial being at an angle 
of 42 degrees to its horizontal plane. 
The four major lobes grow narrower 

and increase in  length  as  quarter 
wave lengths are added. This is not 
shown in the diagram. At the saine 
time the number of minor lobes in-
creases. From the direction in which 
no lobes are shown strong signals are 
seldom received. 
It should not be necessary to point 

out that a half wave doublet becomes 
a full wave doublet when the receiving 
wave length is halved. A half wave 
40 metre doublet will become a full 
wave  aerial on  20  metres.  Hence. 
when only one aerial is in use. refer-
ence must be made to the receiving 
wave length to determine the aerial's 
directive properties. 
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Adaptors and Regenerative Sets
How Adaptors Work— Battery and A C. Circuits 
Connections to Existing Receivers— Simple Re
generative One and Two-Valvers— Coil Winding 
Suggestions— importance of Reaction Control.

'[ 'H E  simplest method of tuning in 
short wave stations on existing 

broadcast T.R.F. and regenerative re- ■ 
ceivers is by the pse of a short wave 
adaptor. In some cases an adaptor 
could be used on a superheterodyne 
type of set, but this method makes use 
of only the audio stages of the broad
cast set, whereas, when a converter is 
used all of the valves in the super
heterodyne are in use with consequent
ly higher sensitivity and efficiency

This article deals with the design ol 
adapters suitable for connection to the 
two first mentioned types of receivers. 
Two basic circuits are shown, one lor 
A.C. receivers and the other for cattery 
type sets A plug-in socket is connect
ed to the adaptor and this socket is 
plugged in to the detector socket of the 
receiver after having removed the de- 
tectoi ■ valve from it. The valve is then 
replaced in the adaptor. In this way 
all external battery connections are 
eliminated, making the connection of 
the unit extremely simple. The adap
tor functions as a regenerative decec- 
tor, the coils and tuning condensers 
being arranged to tune over the re
quired short wave bands.

Although the circuits shown are de
signed for the use of triode valves if a 
screen grid valve is in use in the broad
cast receiver' this may be used in the 
adaptor. The screen grid connection 
being connected to the additional pin 
of the adaptor socket

Regeneration Control
A N  adaptor of this type relies to a 

large extent on smoothness of re
generation control for its success. I f  the 
detector valve goes in and out of oscil
lation with a loud plop it will be impos
sible to ‘>tain effective results. Any 
time ana .rouble spent in making the 
regeneration control operate smoothly 
and efficiently will be well repaid. 
Where a screen grid valve is used it is 
sometimes advantageous to arrange a 
potentiometer control to vary the screen 
grid voltage.

Judicious use of this control to
gether with the normal reaction con
trol will allow of extremely fine re
generation adjustments necessary for 
the efficient operation of the adaptor. 
The tuning ranges of the adaptor must 
of course be decided by the individual 
constructor. However, it is advisable 
where possible to use low capacity 
tuning condensers which provide a cer- • 
tain amount of band spread. The 
disadvantage of this lies in the fact 
that a greater number * of coils are 
necessary to cover, the various recog
nised ‘ bands, but this is more than 
compensated for by greater ease of 
tuning and the ability to receive weak 
signals between their more powerful 
neighbors.

Midget condensers may be used for 
tuning, but where ordinary tuning 
condensers are available these may be 
employed quite effectively by connect
ing fixed condensers of suitable capac
ity in series with them to reduce the 
maximum capacity to the required 
value. Coil winding details are cov
ered fully in the chapter devoted to 
coils and coil tables on Page 71 and 
coils suitable for various sizes of tun
ing condensers are quoted. Where the 
values of the condensers on hand are

considerably higher in capacity than 
those stated, the following formula 
will be of assistance in determining 
the value of the fixed condenser to 
be connected in series wich the unit 
to reduce it to the required value.

This formula reads. Cl multiplied by 
C2 divided by Cl plus C2. For example 
where the value of the existing tuning 
condenser is .0005 mfd. and the re
quired value is .00015 mfd or 150 mmfd. 
the caculation would be as follows:— 
Bearing in mind that with condensers 
in series the total capacity is always 
smaller than the. smallest capacity in 
circuit, and using the above formula 
we would try 250 mmfd

This gives an answer of 166 mmfd. 
Slightly too high. However, on work
ing with a capacity of 200 mmfd. we 
find that:

500 multiplied by 200 equals 100,000, 
and this figure divided by the sum of 
500 and 200 gives an answer of 143 
mmfd.

With this capacity a set of five 
coils would be necessary to cover the 
short wave spectrum from 12 to 115 
metres.

Aerial Resonance
A N Y  of the band spread tuning ar

rangements discussed in the chap
ter under that heading can be used 
quite effectively in an adaptor. The lay
out of the chassis for the adaptor is not 
very critical, providing the leads in the 
grid and tuning circuits are kept as 
short as possible. One serious disad
vantage which sometimes occurs with 
regenerative type sets is failure of the

detector valve to oscillate over sec
tions of the tuning range.

This is usually due to aerial reson
ance and can be overcome by providing 
a variable aerial coupling. In the cir
cuits shown this is simply arranged 
by connecting the aerial through a 
three-plate midget condenser direct to 
the grid end of the tuned winding. 
When a dead spot is encountered the 
setting of the condenser is , altered 
slightly to shift the dead spot to 
another frequency.

Another cause of trouble with adap
ter units-is their failure to oscillate 
because, the broadcast ..reaction coil is 
left in the plate circuit of the detec
tor valve even after this tube has been 
removed from its socket to permit the 
adaptor tube to be plugged in. The 
broadcast reaction coil and condenser

T his photograph illustrates the layout of an adaptor or one valve battery
regenerative set.
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Adaptors and Regenerative Sets 
How Adaptors Work —Battery and A.C. Circuits 
Connections to Existing Receivers —Simple Re-
generative One and Two-Valvers —Coil Winding 
Suggestions —Importance of Reaction Control. 

T HE simplest method of tuning  in 
short wave  stations  on existing 

broadcast T.R.F. and regenerative re- • 
ceivers is by the use of a short wave 
adaptor. In some cases an adaptor 
could be used on  à superheterodyne 
type of set, but this method makes use 
of only the audio stages of the broad-
cast set, whereas, when a converter is 
used all of the valves in the super-
heterodyne are in use with consequent-
ly higher sensitivity and efficiency 
This article deals with the design u1 

adaptbrs suitable for connection to the 
two .first mentioned types of receivers. 
Two basic circuits are shown, one loi 
AC. receivers and the other for battery 
type sets A plug-in socket is zonnect-
ed to the adaptor and this  socket is 
plugged in to the detector socket of the 
receiver after having removed the de-
tectoi • valve from it. The valve is tnen 
replaced in the adaptor. In this way 
all external battery connections  are 
eliminated, making the connection of 
the unit extremely simple. The adap-
tor functions as a regenerative detec-
tor, the coils and tuning condensers 
being arranged to tune over the re-
quired short wave bands. 
Although the circuits shown are de-

signed foi the use of triode valves if a 
screen grid valve is in use in the broad-
cast receiver* this may be used in the 
adaptor. The screen- grid connection 
being connected to the additional pin 
of the adaptor socket 

Regeneration Control 
A N adaptor of this type relies to a 

large extent on smoothness of re-
generation control for its success. If the 
detector valve goes in and out of oscil-
lation with a loud plop it will be impos-
sible to • htain -effective results.  Any 
time alto ,rouble spent in making the 
regeneration control operate smoothly 
and efficiently will be  well  repaid. 
Where a screen grid valve is used it is 
sometimes advantageous to arrange  a 
potentiometer control to vary the screen 
grid voltage. 
Judicious use of this control to-

gether with the normal reaction con-
trol will allow of extremely fine re-
generation adjustments necessary for 
the efficient operation of thé adaptor 
The tuning ranges of the adaptor must 
of course be decided by the individual 
constructor.  However, it is advisable 
where possible to use low capacity 
tuning condensers which provide a cer-
tain amount of band spread.  The 
disadvantage of this lies in the fact 
that a greater number • of coils are 
necessary ,to cover the various recog-
nised* bands, but this is more than 
compensated for by greater ease of 
tuning and the ability to receive weak 
signals between their more powerful 
neighbors. 

Midget condensers may be used for 
tuning,  but  where  ordinary  tuning 
condensers are available these may be 
employed quite effectively by connect-
ing fixed condensers of suitable capac-
ity in series with them to reduce the 
maximum capacity to the  required 
value.  Coil winding details are cov-
ered fully in the chapter devoted to 
coils and coil tables on Page 71 and 
coils suitable for various sizes of tun-
ing condensers are quoted.  Where the 
values of the condensers on hand are 

500 multiplied by 200 equals 100,000, 
and this figure divided by the sum of 
500 and 200 gives an answer of 143 
mmfd. 
With this capacity a set  of  five 

coils would be necessary to cover the 
short wave spectrum from 12 to 115 
metres. 

Aerial Resonance 
ANY of the band spread tuning ar-

rangements discussed in the chap-
ter under that heading can be used 
quite effectively in an adaptor. The lay-
out of the chassis for the adaptor is not 
very critical, providing the leads in the 
grid and tuning circuits are kept as 
short as possible. One serious disad-
vantage which sometimes occurs with 
regenerative type sets is failure of the 

This  photograph  illustrates  the  layout  of  an  adaptot  or  one  valve  battery 
regenerative set. 

considerably higher in capacity than 
those stated, the following formula 
will be of assistance in determining 
the value of the fixed condenser to 
be connected in series sivii;,h the unit 
to reduce it to the required value. 
This formula reads. Cl multiplied by 

02 divided by Cl plus C2. For example 
where the value of the existing tuning 
condenser is .0005 mfd. and the re-
quired value is- .00015 mid or 150 mmfd. 
the caculation would be as follows: — 
Bearing in mind that with condensers 
in series the total capacity is always 
smaller than the smallest capacity in 
circuit, and using the above formula 
we would try 250 mmfd 
This gives an answer ot 166 minfd 

Slightly too high.  However, on work-
ing with a capacity of 200 mmfd. we 
find that: 

detector valve to oscillate over sec-
tions of the tuning range. 
This is usually due to aerial reson-

ance and can be overcome by providing 
a variable aerial coupling. In the cir-
cuits shown this is simply arranged 
by connecting the aerial through  a 
three-plate midget condenser direct to 
the grid end of the tuned winding. 
When a dead spot is encountered the 
setting of the condenser  is  altered 
slightly to shift the dead shot  to 
another- frequency. 
Another cause of trouble with adap-

ter units -is their  failure to oscillate 
because the broadcast reaction coil is 
left in the plate circuit of the detec-
tor valve even after this tube has been 
removed from its socket to permit the 
adaptor tube to be plugged in.  The 
broadcast reaction coil and condenser 
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form an absorption trap which damps 
out oscillation of the adaptor detector 
valve when the latter is tuned over the 
short wave range. The remedy, of 
course, is to ensure that the broadcast 
reaction circuit is broken when the 
adaptor is plugged in.

In Fig. 1 an adaptor circuit is shown 
using a six pin socket into which the 
coil formers are plugged. By con
necting a condenser of suitable size be
tween the points 1 and 2 and wiring the 
secondary coil winding between points 
1 and 5 a band spread arrangement 
can be used. If  on the other hand, 
it is desired to use standard condensers 
and coils to cover the range from 12 
to 35 or from 16 to 50 metres, points 1 
and 2 are bridged on ths coil former.

With this arrangement it is possible 
to cover the broadcast and long wave 
bands with the normal size tuning con
denser, and to reduce the capacity of 
this condenser as described above for 
tuning on the short wave bands For 
the broadcast and long wave coils the 
aerial coil should connect between the 
points 5 and 6.

For short wave work, point 6 and 
point 1 are bridged on the coil former 
and a fixed condenser of suitable 
capacity, connected between the points 
1 and 2 With battery adaptors three 
connections are necessary to the plug 
which connects to the broadcast set 
The two filaments and the plate pins 
are connected as shown in the dia
gram With the AC. adaptor, foui 
connections are necessary, the two 
heater or filament pins, the cathode 
and the plate. In each case the grid 
pin is not connected.

Audio Instability
r HE data above on coils, tuning ar

rangements and reaction control 
apply also to one and two valve re
generative short wave sets be they 
battery or AC. operated

Two typical circuits are shown, to
gether with a list of the components 
and their values The circuits have 
been drawn to show headphone con
nections as they would appear on a 
one valve receiver, minus the power 
output stage. In both of these cir
cuits variation of the screen voltage 
is provided for. and standard timing 
condensers are employed together 
with a fixed condenser, to reduce the 
effective capacity to suitable limits.

In the case of the A C. set it would

state, that, on no account, should more 
than one audio stage be used when a 
pentode is employed in the final stage.

The trouble arises because of the 
exceptionally high voltage gain in the 
two stages. In some cases decoupling 
the plate circuits of the detector and 
first audio valves wftl cure the trouble, 
but, in other cases, it is almost impos
sible to control On no account should 
two transformer coupled stages be 
used in a battery or A C. set I f  it is 
necessary to use an additional stage.

A simple adaptor 

designed for battery 

operation.

be advisable, when it is to be used as 
a one valve set. to connect a 25,000 
ohm voltage divider from the positive 
or centre contact of E2 to earth A 
choke and wire wound resistor to 
make a total valve of 2500 ohms must 
be connected in place of the speaker 
field winding Some constructors, 
finding that the speaker volume of 
these receivers is low on any but the 
major oversea stations add a second 
audio frequency stage between the de
tector and the output valve. In many 
cases, the only result is an uncontrol- 
able audio howl

I f  the valve manufacturers lists are 
oerused it will be found that they

An A.C. version of 

a simple short wave 

adaptor.

tnis should be resistance coupled, and 
the plate circuit decoupled to prevent 
feedback taking place

Even when this is done, it is some
times necessary to reduce the grid re
sistor to a comparatively low value 
in order to reduce the gain in the 
stage. The addition of an un-ttined 
R.F. stage to regenerative sets is an 
advantage, it removes the aerial load
ing from the grid circuit of the detec
tor valve, and allows of smoother and 
more efficient control of reaction On 
the higher frequencies, no actual signal 
gain results, but the improvement in 
regeneration control is well worth the 
addition of the extra valve and com
ponents

(Jn-tuned R.F. Stage
r|'lHE circuit is quite simple, an R.F.

choke or a resistor of about 500,000 
ohms is connected from the grid of the 
screen grid, R.F valve to earth, and 
the aerial lead is connected to the 
junction of the resistor and the grid 
lead The plate circuit may be series 
fed through a primary winding on 
the detector coil, or shunt fed by 
means of a coupling condenser of 
,00025 mfd., connected from the plate 
lug of the R.F valve to the grid end 
of the detector coil.

The plate voltage is fed to the plate 
of the R.F. valve through an R.F. 
choke, and the screen from a tap on 
the “B” battery, or in the case of an 
A.C. set, from a voltage divider or 
series resistor, suitably by-passed.
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ADAPTORS, Etc. —Continued 
form an absorption trap which damps 
out oscillation of the adaptor detector 
valve when the latter is tuned over the 
short wave range.  The remedy, of 
course, is to ensure that the broadcast 
reaction circuit is broken when the 
adaptor is plugged in. 

In Fig. 1 an adaptor circuit is shown 
using a six pin socket into which the 
coil  formers  are  plugged.  By  con-
necting a condenser of suitable size be-
tween the points 1 and 2 and wiring the 
secondary coil winding between points 
1 and 5 a band spread arrangement 

can be used.  If on the other hand. 
it is desired to use standard condensers 
and coils to cover the range from 12 
to 35 or from 16 to 50 metres, points 1 
and 2 are bridged on till coil former. 
With this arrangement it is possible 

to cover the broadcast and long wave 
bands with the normal size tuning con-
denser, and to reduce the capacity of 
this condenser as described above for 
tuning on the short wave bands For 
the broadcast and long wave coils the 
aerial coil should connect between the 
points 5 and 6. 
For short wave work  point 6 and 

point 1 are bridged on the coil former 

and  a fixed  condenser  of  suitable 
capacity connected between the points 
1 and 2. With battery adaptors three 
connections are necessary to the plug 
which connects to the broadcast set 
The two filaments and the plate pins 
are connected as shown in the dia-
gram  With the A.C. adaptor. four 
connections  are  necessary,  the  two 
heater or filament pins, the cathode 
and the plate  In each case the grid 
pin is not connected. 

Audio Instability 
T HE data above on coils, tuning ar-

rangements and reaction control 
apply also to one and two valve re-
generative short wave sets  be they 
battery or A C operated 

Two typical circuits are shown, to-
gether with a list of the components 
and their values  The circuits have 
been drawn to show headphone con-
nections as they would appear on a 
one valve receiver, minus the power 
output stage.  In both of these cir-
cuits variation of the screen voltage 
is provided for, and standard tuning 
condensers  are  employed  together 
with a fixed condenser. to reduce the 
effective capacity to suitable limits. 
In the case of the A.C. set it would 

A  simple  adaptor 

designed for battery 

operation. 

be advisable when It Is tu be used as 
a one valve set to connect a 25,000 
ohm voltage divider from the positive 
or centre contact of E2 to earth  A 
choke  and  wire  wound  resistor  to 
make a total valve of 2500 ohms must 
be connected In place of the speaker 
field  winding  Some  constr.nctors, 
finding that the speaker volume of 
these receivers is low on any but the 
major oversea stations add a second 
audio frequency stage between the de-
tector and the output valve.  In many 
cases, the only result is an uncontrol-
able audio howl 

If the valve manufacturers lists are 
oerused  it will be found that they 

An A.C. version of 

a simple short wave 

adaptor. 

state. that, on no account, should more 
than one audio stage be used when a 
pentode is employed in the final stage. 
The trouble arises because of the 

exceptionally high voltage gain in the 
two stages  In some cases decoupling 
the plate circuits of the detector and 
first audio valves ell cure the trouble, 
but, in other cases, it is almost impos-
sible to control  On no account should 
two  transformer  coupled  stages  be 
used in a battery or A C. set  If it is 
necessary to use an additional stage. 

this 
the plate circuit decoupled to prevent 
feedback taking place 
Even when this is dune, it is some-

times necessary to reduce the grid re-
sistor to a comparatively low value 
in order to reduce the gain in the 
stage.  The addition of an un-ttined 
R.F. stage to regenerative sets is an 
advantage, it removes the aerial load-
ing from the grid circuit of the detec-
tor valve, and allows of smoother and 
more efficient control of reaction.  On 
the higher frequencies, no actual signal 
gain results, but the improvement in 
regeneration control is well worth the 
addition of the extra valve and com-
ponents 

Un-tuned R.F. Stage 
THE circuit is quite simple, an R.F. 

choke or a resistor of about 500,000 
ohms is connected from the grid of the 
screen grid. HE valve to earth. and 
the aerial lead is connected to the 
junction of the resistor and the grid 
lead  The plate circuit may be series 
fed  through a primary winding on 
the detector coil, or shunt  fed  by 
means of a coupling  condenser  of 
.00025 mfd., connected from the plate 
lug of the R.F valve to the grid end 
of the detector coil. 
The plate voltage is fed to the plate 

of the R.F. valve through an R.F. 
choke, and the screen from a tap on 
the "B" battery, or in the case of an 
A.C. set, from a voltage divider or 
series resistor, suitably by-passed. 

snoula be resistance coupled.. and 



SHORT WAVES- (Listener In Handbook, No. 15) Page 41

Tuning Hints
A WORD on the tuning of the 

regenerative type receiver will 
prove of assistance to the beginner. 
A station should be located with 
the detector valve just oscillating, 
the adjustment of this point of 
oscillation will vary as the fre
quency setting of the receiver is al
tered, and the reaction control must be 
adjusted each time the main tuning 
condenser is shifted. Once the station 
has been located, the reaction conden
ser or control is adjusted for best re
sults. This will be found to be just be
fore the point of oscillation is reached. 
Usually any alteration to the reaction 
control necessitates slight re-tuning of, 
the station.

The use of the reaction control on 
receivers of this type' is most important, 
and the sensitivity of the set is govern
ed by the operator’s ability to make 
judicious use of it. As mentioned previ
ously, where dead spots are encountered 
on the tuning range, and the detector 
valve refuses to oscillate, the aerial 
coupling condenser should be altered 
slightly until oscillation is made pos
sible.

In many cases where an R.F. choke 
is not used in the plate circuit of the 
detector valve, the connection of this 
component in the circuit will make for 
smoother control of regeneration,

Another annoying trouble encoun
tered in regenerative type sets using 
transformer coupling is fringe howl. 
It  gets its name from the fact that 
just on the fringe of oscillation a loud 
howl results.-' This may be cured by 
connecting a fixed resistor ranging in 
value from 100,000 ohms to 500,000 ohms 
acress the secondary winding of the 
transformer. The highest value possible 
which will stop the howl should be 
employed so that the gain of the stage 
is not greatly reduced.

I f  the foregoing hints are observed, 
the user of these small regenerative 
sets will be agreeably surprised at the

number of stations which it is possible 
to recr'ye. With sets of this type pos
sessing good signal to noise ratios, the 
connection of headphones to the out
put valve also is an advantage. Weak 
signals which cannot be followed on 
the speaker will be intelligible when 
headphones are used.

It must be realised, of course, that 
due to the comparatively low sensi
tivity of these receivers, it is essential 
that an effective aerial and earth sys
tem be employed. With an efficient 
directive antenna system, it is amazing 
what can be done in the way of DX.

PARTS LIST
. CHASSIS: 10 inches by 8 inches 

by 2% inches.
COIL: LI, L2, L3.—Standard short 

wave aerial coil with reaction 
winding.

C l: Single gang condenser. (See 
text.)

C2: .00025 mica condenser.
C3: 100 mfd. variable condenser.
C4: .02 mfd. tubular condenser.
C5: .01 mfd. tubular condenser.
C6: .1 mfd. tubular condenser.
CJ: 25 mfd. 25 volt electrolytic 

condenser.
CX: Fixed condenser. (See text.)
DS: Dynamic speaker 2500 ohms; 

field to suit output valve.
El, E2: 8 mfd. 500 volt electro

lytic condensers.
FIELD: Loudspeaker field wind

ing. (See DS.)
R l: 2 megohm 1 watt carbon 

resistor.
R2: 250,000 ohm 1 watt carbon 

resistor.
R3: 500,000 ohm 1 watt carbon 

resistor.
R4: Wire wound 

resistor, value 
output valve.)

R5: 100,000 ohm 1 watt carbon 
resistor.

v  RC: 50,000 ohm potentiometer.
RFC: Radio frequency choke.
VI, V2, V3: R.F. pentode valve, 

power pentode valve and recti
fier valve.

SUNDRIES: Hookup wire, coil 
wire, solder lugs, grid clip, six 
pin coil formers, 3 knobs, dial, 2 
insulated terminals, 2 4-pin,
3 6-pin sockets (one isolantite 
for coils).

resistor. (Bias 
determined by

An  A.C. Regenerative 2/3
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regenerative  type  receiver  will 
prove of assistance to the beginner. 
A station  should  be  located  with 
the  detector  valve  just  oscillating, 
the  adjustment  of  this  point  of 
oscillation  will  vary  as  the  fre-
quency setting of the receiver is al-
tered, and the reaction control must be 
adjusted each time the main tuning 
condenser is shifted. Once the station 
has been located, the reaction conden-
ser or control is adjusted for best re-
sults. This will be found to be just be-
fore the point of oscillation is reached. 
Usually any alteration to the reaction 
control necessitates slight re-tuning of_ 
the station. 
The use of the reaction control on 

receivers of this type is most important 
and the sensitivity of the set is govern-
ed by the operator's ability to make 
judicious use of it. As mentioned previ-
ously, where dead spots are encountered 
on the tuning range, and the detector 
valve refuses to oscillate, the  aerial 
coupling condenser should be  altered 
slightly until oscillation is made pos-
sible. 
In many cases where an R.F. choke 

is not used in the plate circuit of the 
detectoÉ valve, the connection of this 
component in the circuit will make for 
smoother control of regeneration 

Another annoying trouble  encoun-
tered in regenerative type sets using 
transformer coupling is fringe howl. 
It gets its name from the fact that 
just on the fringe of oscillation a loud 
howl results.'" This may be cured by 
connecting a fixed resistor ranging in 
value from 100,000 ohms to 500,000 ohms 
across the secondary winding of the 
transformer. The highest value possible 
which will stop the howl should be 
employed so that the gain of the stage 
is not greatly reduced. 

If the foregoing hints are observed. 
the user of these small regenerative 
sets will be agreeably surprised at the 
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number of stations which it is possible 
to recr ie. With sets of this type pos-
sessing good signal to noise ratios, the 
connection of headphones to the out-
put valve also is an advantage.  Weak 
signals which cannot be followed on 
the speaker will be intelligible when 
headphones are used. 

It must be realised, of course. that 
due to the comparatively low sensi-
tivity of these receivers, it is essential 
that an effective aerial and earth sys-
tem be employed.  With an efficient 
directive antenna system, it is amazing 
what can be done in the way of DX. 
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PARTS LIST : 

. CHASSIS: 10 inches by 8 inches 
by 2% inches. 

• COIL: Li, L2, L3.—Standard short 
wave aerial coil with reaction 
winding. 

Cl:•  Single gang condenser.  (See 
text.) 

C2: .00025 mica condenser. 
C3: 100 mfd. variable condenser. 
C4: .02 mid. tubular condenser. 
C5: .01 mfd. tubular condenser. 
C6: .1 mid, tubular condenser. 
C7: 25 mfd. 25 volt electrolytic 
condenser. 

CX: Fixed condenser.  (See text.) 
DS: Dynamic speaker 2500 ohms: 
field to suit output valve. 

El, E2: 8 mfd. 500 volt electro-
lytic condensers. 

FIELD: Loudspeaker field wind-
ing.  (See DS.) 

2 megohm 1 watt carbon 
resistor. 

R2: 250,000 ohm 1 watt carbon 
resistor. 

R3: 500,000 ohm 1 watt carbon 
resistor. 

R4: Wire wound resistor.  (Bias 
resistor,  value  determined  by 
output valve.) 

R5: 100,000 ohm 1 watt carbon 
resistor. 

RC: 50,000 ohm potentiometer. 
• RFC: Radio frequency choke. 
VI, V2, V3: R.F. pentode valve, 
power pentode valve and recti-
fier valve. 

SUNDRIES:  Hookup  wire,  coil 
wire, solder lugs, grid clip, six 
pin coil formers, 3 knobs, dial, 2 
insulated  terminals,  2 4-pin, 
3 6-pin sockets (one isolantite 
for coils). 
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CONVERTERS
Desired Wave Range —  Simple Method of 
Coupling to Receiver —  Radio Frequency Stage 
Desirable —  Efficient Two-Stage Converter 
Fully Described —  Battery and A.C. One or 

Two-Stage Converter Circuits
r ISTENERS who are unfortunate in 

not possessing short wave receivers 
must at this time realise that they 
are missing out on many interesting 
overseas broadcasts. There are several 
ways in which these broadcasts can 
be received on the existing set. The 
first is the, conversion of the set for 
dual wave operation by incorporating 
a switching arrangement with the nec
essary short wave coils. Other methods 
include the use of a converter or 
adaptor. A discussion of the merits 
of the various methods is not neces
sary, this being a matter for the in
dividual set owner. Suffice to say that 
it is usual to use a converter with 
sensitive broadcast receivers such as 5 
valve T.R.F. sets and 4 or 5 valve 
superheterodynes. Either one or two 
stage converters may be employed and 
the accompanying diagrams are drawn 
so that the R.F. stage may be deleted 
if required. Where possible it is de
sirable to use the two stage unit as 
the additional amplification provided 
by the radio frequency stage greatly 
improves reception particularly on the 
weaker signals. In designing a con
verter several problems come under 
consideration, i.e. the bands to be 
covered, the type of coils to be em
ployed, the provision of heater and 
plate supply for the converter valves. 
Regarding the problem of band cover
age, here again the ability and ideas 
of the individual constructor enter into 
the question. For the less technically 
minded a simple single coil converter 
will prove easy to construct and oper
ate whilst for the older head one 
using several sets of coils and having 
band spread characteristics (see page 
70) may be required. Most of the 
short wave broadcasts of interest take 
place between 12 and 100 metres. In 
this spectrum many internationally ac
cepted commercial broadcasting bands 
are used. These are commonly known 
as the 13. 16, 19, 25, 31, 41, 49 and 
60 metre bands. The five first-men
tioned bands usually provide the best 
reception, and a converter which covers 
these would be quite suitable for the 
newcomer to short wave listening.

Wave Coverage
|>HOTOGRAPHS accompany this 

article showing the construc
tion of a two stage converter 
using commercially wound iron 
cored coils of high efficiency. This 
has been made so simple that even 
those with little or no experience in 
radio construction should have no diffi
culty in building it from the instruc
tions given. This unit is designed to 
cover the 13, 16. 19. 25 and 31 metre 
broadcasting bands, or, alternatively, 
the 16, 19, 25, 31 and 49 metre bands, 
whichever the constructor desires. 
Broadly speaking, the first mentioned 
coverage is the better, as most often 
static is troublesome above 45 metres.

For the benefit of the novice, full wir
ing and constructional details of this 
unit are published.

Circuit Line-up
'J'ECHNICALLY, the converter consists 

of a radio frequency stage and a 
mixer stage using commercially wound 
iron core type coils throughout, covering 
the wave band from 12 to 35 metres. 
A simple means of connection with the 
broadcast set is employed using an 
adaptor which plugs in to the output 
valve socket, the output valve then 
being replaced in the socket of the 
adapter. The heater and “B” positive 
supply for the converter is taken from 
the heater and screen grid lugs of this 
adapter. This system can only be em
ployed when the output valve is one 
of the screen grid type, such as types 
47, 2A5, 42, or their metal equivalents 
The adapter consists of a 5, 6 or Octal 
type base, on the top of which is 
affixed a socket of the corresponding 
type. The base pins of the adapter 
are connected directly with the corre
sponding type. The base pins of the 
adapter are connected directly with 
the corresponding connections of the 
adapter, and three leads are soldered 
to the socket, one lead to each of the 
heater pins, and the other to the “B ” 
positive or screen grid lug of the socket. 
The special coupling IF  on the conver
ter is provided with both high and low 
impedance windings, so that a close 
match with the aerial coil of the broad
cast set can be made.

Assembly
rrH E  three gang condenser is mount- 

ed centrally on the chassis with the 
socket for the valves VI and V2 bolted 
in p'ace to the left of the gang con
denser the socket for V I being nearest 
to the front of the chassis. When 
bolting the gang condenser, sockets 
and other parts in position place sol
der iugs under the holding bolts to 
provide fixing for the earth network. 
The IF  transformer mounts in the 
rear right-hand corner of the chassis 
while on the rear wall are mounted 
four terminals Two for the high and 
low impedance connections of IF  and 
the others being the aerial and earth 
connections. I f  it is .desired to „ use 
a doublet (see Aerials, P. 13), with 
the converter another terminal must 
be provided to which will connect the 
earth return lead of the Aerial wind
ing.

Coil Mounting
JJELOW the chassis the three coils are 

bolted in place by means of bolts 
screwed into the tapped collar of the 
coils. The aerial coil is mounted 
nearest to the front wall of the chassis, 
the R.F. coil in the centre and the 
oscillator coil near the rear wall of 
the chassis, A small shield measur
ing 3 inches by 2% inches must be 
placed between the Aerial and R.F. 
coils to prevent interaction A lug 
insulated from contact with the metal 
chassis should be mounted between 
the sockets for VI and V2. This lug 
will be termed the “B’ positive lug. 
and it will form an anchor point for 
all of the "B " positive leads. The 
parts having been mounted in place, 
a start may be made on the wiring of 
the converter. The wiring descrip
tion will be made as detailed as pos
sible for the benefit of less experienced 
constructors. Commence the wiring by 
soldering a flex lead to one of the heater 
lugs of the socket for VI and joining 
the other end of this lead to the cor
responding heater lug of the socket 
for V2. Join the remaining heater 
lugs of each socket together with an
other flex lead, which should be twist
ed around the first one before being 
soldered in place

Ih is  photograph of the converter shows the placem ent of the two valves.
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LISTENERS who are unfortunate in 
not possessing short wave receivers 

must at this time realise that they 
are missing out on many interesting 
overseas broadcasts. There are several 
ways in which these broadcasts can 
be received on the existing set.  The 
first is the, conversion of the set for 
dual wave operation by incorporating 
a switching arrangement with the nec-
essary short wave coils. Other methods 
include the use of a converter  or 
adaptor.  A discussion of the merits 
of the various methods is not neces-
sary, this being a matter for the in-
dividual set owner. Suffice to say that 
it is usual to use a converter  with 
sensitive broadcast receivers such as 5 
valve T.R.F. sets and 4 or 5 valve 
superheterodynes.  Either one or two 
stage converters may be employed and 
the accompanying diagrams are drawn 
so that the R.F. stage may be deleted 
if required.  Where possible it is de-
sirable to use the two stage unit as 
the additional amplification provided 
by the radio frequency stage greatly 
improves reception particularly on the 
weaker signals.  In designing a con-
verter several problems come  under 
consideration.  i.e. the bands to be 
covered, the type of coils to be. em-
ployed, the provision of heater and 
plate supply for the converter valves. 
Regarding the problem of band cover-
age, here again the ability and ideas 
of the individual constructor enter into 
the question.  For the less technically 
minded a simple single coil converter 
will prove easy to construct and oper-
ate whilst for the older head  one 
using several sets of coils and having 
band spread characteristics (see page 
70) may be required.  Most of the 
short wave broadcasts of interest take 
place between 12 and 100 metres.  In 
this spectrum many internationally ac-
cepted commercial broadcasting bands 
are used. These are commonly known 
as the 13. 16, 19, 25, 31, 41, 49 and 
60 metre bands.  The five first-men-
tioned bands usually provide the best 
reception, and a converter which covers 
these would be quite suitable for the 
newcomer to short wave listening. 

Wave Coverage 
PHOTOGRAPHS  accompany  this 

article  showing  the  construc-
tion  of  a  two  stage  converter 
using  commercially  wound  iron 
cored coils of high efficiency.  This 
has been made so simple that even 
those with little or no experience in 
radio construction should have no diffi-
culty in building it from the instruc-
tions given.  This unit is designed to 
cover the 13, 16. 19. 25 and 31 metre 
broadcasting bands, or. alternatively, 
the 16, 19, 25. 31 and 49 metre bands, 
whichever  the  constructor  desires. 
Broadly speaking, the first mentioned 
coverage is the better, as most often 
static is troublesome above 45 metres. 

For the benefit of the novice, full wir-
ing and constructional details of this 
unit are published 

Circuit Line-up 
TECHNICALLY, the converter consists 

of a radio frequency stage and a 
mixer stage using commercially wound 
iron core type coils throughout, covering 
the wave band from 12 to 35 metres. 
A simple means of connection with the 
broadcast set  is employed  using an 
adaptor which plugs in to the output 
valve socket, the output valve then 
being replaced in the socket of the 
adapter.  The heater and "B" positive 
supply for the converter is taken from 
the heater and screen grid lugs of this 
adapter. This system can only be em-
ployed when the output valve is one 
of the screen grid type, such as types 
47, 2A5. 42, or their metal equivalents 
The adapter consists of a 5. 6 or Octal 
type base, on the top of which is 
affixed a socket of the corresponding 
type.  The base pins of the adapter 
are connected directly with the corre-
sponding type.  The base pins of the 
adapter are connected directly with 
the corresponding connections of the 
adapter, and three leads are soldered 
to the socket, one lead to each of the 
heater pins, and the other to the "B'' 
positive or screen grid lug of the socket. 
The special coupling IF on the conver-
ter is provided with both high and low 
impedance windings, so that a close 
match with the aerial coil of the broad-
cast set can be made. 

Assembly 
THE three gang condenser is mount-

ed centrally on the chassis with the 
socket for the valves VI and V2 bolted 
in nace to the left of the gang con-
densu the socket for VI being nearest 
to the front of the chassis.  When 
bolting the gang condenser, sockets 
and other parts in position place sol-
der lugs under the holding bolts to 
provide fixing for the earth network. 
The IF transformer mounts in  the 
rear right-hand corner of the chassis 
while on the rear wall are mounted 
four terminals  Two for the high and 
low impedance connections of IF and 
the others being the aerial and earth 
connections.  If it is .desired to. use 
a doublet (see Aerials, P. 13), with 
the converter another terminal must 
be provided to which will connect the 
earth return lead of the Aerial wind-
ing. 

Coil Mounting 
I)”ELO W the chassis the three coils are 

bolted in place by means of bolts 
screwed into the tapped collar of the 
coils.  The aerial coil is mounted 
nearest to the front wall of the chassis, 
the R.F. coil in the  centre and the 
oscillator coil near the rear wall of 
the chassis.  A small shield measur-
ing 31/2 inches by 2:).i inches must be 
placed between the Aerial and R.F. 
coils to prevent interaction.  A lug 
insulated from contact with the metal 
chassis should be mounted  between 
the sockets for V1 and V2.  This lug 
will be termed the 'Br positive lug. 
and it will form an anchor point for 
all of the "B" positive leads.  The 
parts having been mounted in place, 
a start may be made on the wiring of 
the converter.  The  wiring descrip-
tion will be made as detailed as pos-
sible for the benefit of less experienced 
constructers. Commence the wiring by 
soldering a flex lead to one of the heater 
lugs of the socket for VI and joining 
the other end of this lead to the cor-
responding heater lug of the socket 
for V2.  Join the remaining heater 
lugs of each socket together with an-
other flex lead, which should be twist-
ed around the first one before being 
soldered in place 

This photograph of the converter shows the placement of the two valves. 



SHORT WAVES. (Listener In Handbook, No. 15) Page 43

Philips exten
sive range of 
W o r l d  - wide 
r e c e ivers are 
obtainable i n 
specialised types 
for every district 
and purse. From

18 Gns.
E A S Y  T E R M S

Overseas And Local 
Stations roll in Nearer 
And Clearer . . . with a 
PHILIPS Radioplayer

PHILIPS
Don't take them for granted! Hear them for 
yourself at your nearest accredited Philips 
Retailer, or contact the local Philips Branch 
to arrange a demonstration. T H E  S Y M B O L  

O F  Q U A L IT Y

Stupendous things are happening 
on the other side of the world . . . 
we've GOT to have news— and at 
once.

There is one sure, reliable way —  SHORT W AVE RADIO. 
Besides, it's a fascinating way— gripping in its realism.
Equipped with Philips exclusive Legi-line dial (illustrated 
above) with window tuning escalator— the very last word in 
short wave tuning ease, Philips world wide receivers bring 
you not only a vivid running commentary on the war, but the 
best in Local and Interstate entertainment as well; or, if you 
like the additional enjoyment of a programme EN TIRELY  
OF YOUR OWN CHOOSING, Philips Radioplayer 2462 (pic
tured below) is the ideal receiver for your requirements.
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obtainable i n 
specialised types 
for every district 
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C t a i m s Backed B y  a 25
«
« The Fastest Mail Order in Australia

Vealls give a prompt same-day despatch of all Mail Orders — in many cases the goods being 
on Post or Rail within two hours of receipt of the order. Take advantage of this super service 
and remember . . . .  Vealls pay freight on all Victorian retail orders excepting Cabinets and 
on all interstate retail orders excepting Batteries and Cabinets.

L E T  V E A L L S  
SU PPLY  YOUR  
SH O R T  W A V E  
N E E D S .................................................

With six big stores packed with radio and electrical goods, and staffed 
by experts, Vealls is the logical place to order your short-wave re 
quirements. Ask us to quote on your needs. Complete kits, coils, 
winding wires, formers, condensers, transformers, batteries, speakers 
. . .  .everything required can be supplied at the shortest possible notice 
at the lowest possible price.

ACCUM ULATO RS
Velro Accumulators are made 

expressly lor Vealls by one o l 
Melbourne’s leading factories and 
ruaracteed tor twelve months,

VELCQ ACCUM ULATORS 
2 Voit, 40 Amp, .. . .  Price 15/- 

», 21/9
. ”  25/6 

„  29/6 
„  33/- 

36/6

»* 100 
„  60 
„  80 
„  00
VESTA ACCUM ULATORS

S6V11. 6V 110A
S6V13, 6V 130A
S6V15, 6V 150A

R2V11, 2V 110A

77/6
82/6
97/6

25/-

EVEREADY AND  
DIAMOND "B" 

BATTERIES
Vealls enormous turnover in 
batteries ensures freshness. 
. . . Daily deliveries from all 
leading factories means a 
longer active life when con
nected to your set. Complete 
stocks of Diamond and 
Eveready “B” Batteries and 
Torch Batteries always avail
able, and—Vealls pay freight 
on all Victorian Retail Or
ders.

A.W.A. AERIAL KITS, Price 47/6
The A.W.A. All Wave Aerial K it Is designed tor reception of radio frequencies 
between 540 and 23,000 kilocycles. It  gives noise reduction over the complete 
range, and is most efficient on the standard medium wave broadcasting band 
and the international short wave band. Complete K it comprises Aerial and 
Lead-in Wires, Aerial Coupling Unit, Receiver Coupling Unit, Insulators, Earth 
Wire and Clip. Price 47/6.

A reputation o f  o* 
dealing protects you * 
expert attention given 
deal with Veall’s — m

V E / J .

R.C.S. ]
TROL!
CONE
R.C.S. Midgei 
using Trolitul 
tically no losi 

Note. — Tij 
plate capacity,

No. Max. fti in,
of Cap. Cap

Plates Mmfd. Mml
2 10 3
3 15 3
4 25 :>.5
5 35 4 
7 50 4

R.C.S. STAR 
TYPE MIDGET 
CONDENSER

9
14

70
100

W RITE FOR CATALO GU E S! 
RANGE OF R.C.S. Q l

See the complete range of R.C.S. Parts at Vea 
Wave and Dual Wave Coils. Dual Wave and. ] 
formers, R.F. Chokes and Coil Kits to sui

J i \ ______/ * £ .

Veall’s are Victorian Distributors for 
world-famous Magnavox Dynamic 
and Permagnetic Speakers. A  size 
and a type to suit every set and every 
purpose. Lists on request.

J
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Backed By a 25 

The Fastest Mail Order in Australia A repùtation of ra 
dealing protects you 
expert attention glic 
deal with Veall's — 

VE 

LET VE ALLS 
SUPPLY  YOUR 
SHORT W AVE 
NEE DS...... 
With six big stores packed with radio and electrical goods, and staffed 
by experts, Vealls is the logical place to order your short-wave re-
'quirements.  Ask us to quote on your needs.  Complete kits, coils, 
winding wires, formers, condensers, transformers, batteries, speakers 
....everything required can be supplied at the shortest possible notice 
at the lowest possible price. 

ACCUMULATORS 
Velro  Accumulators  are alado 

PXpressi>  lor  Vealls  by one  of 
Melbourne's leading factories and 
;ruaranteed tor twelve montlis 

VELCO ACCUMULATORS 
2 Volt. 40 Arap.  N'ice 15/-

„  80  „  „  21/9 
"  100  "  "  25/6 
„  60  „  „  29/6 
„  80  33 /-
„  60  „  •„  36/6 
TESTA ACCUMULATORS 

S6V11. 6V 1104  „  77/6 
S64'13. 6V 130A  82/6 
56V15, 6V 1504 ..  97/6 
R2V11, tV 110A .  25/-

EVEREADY AND 
DIAMOND "B" 
BATTERIES 

Vealle enormous turnover in 
batteries  ensures  freshness. 
. . . Daily deliveries from all 
leading  factories  means  a 
longer active life when con-
nected to your set. Complete 
stocks  of  Diamond  and 
Eveready "B" Batteries and 
Torch Batteries always avail-
able, and—Vealls pay freight 
on all Victorian Retail Or-
ders. 

A.W.A. AERIAL KITS Price 47/6 
The A. W.A. All Wave Aerial Kit is designed for reception or radio frequencies 
between 540 and 23,000 kilocycles.  It gives noise reduction over the complete 
range, and is most efficient on the standard medium wave broadcasting band 
and the international short wave band.  Cemplete Kit comprises Aerial and 
Lead-in Wires, Aerial Coupling Unit, Receiver Coupling Unit, Insulators, Earth 
Wire and Clip.  Price 47/6. 

111 

R.C.S. STAR 

TYPE MIDGET 

CONDENSER 

TROL 
CONE 
R.C.S. Midget 
using Trolitul 
tically no losa 
Note. — 

plate capacity 

No.  Max.  Min 
of  Cap.  Cap 

Plates M mfd. Molf 
2 
3 
4 
5 
1 
9 
14 

10 
15 
25 
35 
50 
70 
100 

3 
3.5 
4 
4 
5 
6 

WRITE FOR CATALOGUE SI 
RANGE OF R.C.S. QU 

See the complete range of R.C.S. Parts at Ves 
Wave and Dual Wave Colis. Dual Wave and 
formers, R.F. Chokes and Coil Kits to su 

Veal's are Victorian Distributors for 
world-famous  Magnavox  Dynamic 
and Permagnetic Speakers.  A size 
and a type to suit every set and every 
purpose. Lists on request, 

of 
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NO SQUAT 
NO STOOP 

NO SQUINTPHILCO 40-50
Again Philco leads with something entirely new 
—a built-in loop aerial that not only reduces 
interference but gives added sensitivity and 
increased selectivity. Ask Veall’s to demon
strate a Philco Model 40-50 (illustrated) to you. 
Priced at only 21 gns. Cash, or on easy terms. EASY TERMS

DUAL WAVE MODELS

H a p  R e p u t a t i o n
i

or over twenty-five years of fa ir and square 
/on m. you deal with Vealls. Same careful, 
given to all orders big or little. Get the habit 
— jdways.

EALLS PAY FREIGHT
*t*%— *t*9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

P a r t s
>LITUL MIDGET 
vIDENSERS
Ldget Condensers are made in two types 
oritur supports, thus guaranteeing prac-
3 loss.
-  The i4-plate equals the old style 23 
acitv The M.C. type may be ganged.

R.C.S. Trolitul 
I.F. Transformers 
New Trolitul I.F. 

Transformers are 
e x t  remely stable. 
No loose wires to 
shift and alter 
frequency.
Air Core types, 7/6. 
Iron Core types, 11/. 
Permeability 
Tuned types, 13/9.

t Vealls or write for Catalogue. Tuning Coils, B.C., Short 
and Five-Band Coil Units. Voltage Dividers, Chokes, Trans
it" iff ilfMil described in popular Australian magazines.

Min. Star M.C.
Cap. Cat. Price Cat. Price

Mmfff No. No.
3 CV34 3/6 CV41 6/9
3 CV35 3/9 CV42 7/3
3.5 CV36 4/ CV43 7/10
4 CV37 4/3 CV44 8/6
4 CY38 4/9 CV45 9/
5 CV39 5/4 CV46 9/6
6 CV40 5/11 CV47 10/3

SHOWING COM PLETE  
Q U A LITY PARTS

T EQUIPMENT SAVES 
TIME AND MONEY

PHILCO & RADIOLA RECEIVERS
W R ITE FOR FREE A R T  L ITER A T U R E

Test iquipment saves time, money and trouble for the 
service man, and quickly pays for itself in the savings 
effected.

PIG 24 PAGE BOOK FREE
Write for a free copy of Vealls big Test Equipment Booklet 
of 24 pages giving full details and operating instructions 
foSa complete range of meters, analysers, testers, etc. Free. 
wwte for your copy today.

* Let Vealls Quote on A ll Your Radio 
and Electrical Needs

TORES

Broadcast Models from 14 Gns.
Complete range including 4-valve A.C. Mantel models from 14 Gns., 

5-valve 19Vz Gns., 4-valve Battery Console models 26 Gns., Mantel models 
21 Gns. Vibrator models from 25 Gns.

WRITE FOR FREE ART LITERATURE

V EA LLS  ARE V IC T O R IA N  DISTRIBU TO RS—

A LL  CO R RESPO ND ENCE  TO  B O X  2135T, G.P.O., MELB., C.l. 
490 Elizabeth Street, Melbourne, C.l., F3145; 243 Swanston Street, 
Melbourne, C.l, Cent. 3059; 168 Swanston Street, Melbourne, C.l, 
Cent. 10524; 299-301 Chapel Street, Prahran, S.l, Wind. 1605;
3-5 Riversdale Road, Camberwell, WF1188; 97-99 Puckle Street, 
Moonee Ponds, FU7822.

Philco—the world’s best seller in radio— is a real musical instrument of 
quality, and is the result of 10 years of world leadership. Fifteen million 
owners can’t be wrong.

MODEL 953—5 Valve A.C. MANTEL ... . 
MODEL 954—5 Valve A.C. CONSOLE ... 
MODEL 954a —5 Valve A.C. CONSOLE ... 
MODEL 959—5 Valve A.C. CONSOLE ... 
MODEL 40-59—5 Valve A.C. CONSOLE . 
MODEL 866—6 Valve A.C. CONSOLE . .. 
MODEL 887—8 Valve A.C. CONSOLE .. 
MODEL 887 R.G. 8 Valve RADIOGRAM . . . 
MODEL 96VB—€ Valve Vibrator CONSOLE 
RADIOGRAMS—8 Valve M o d e ls ...............

20 GNS. 
26 GNS. 
30 GNS. 
22 GNS. 
24 GNS. 
42 GNS. 
49 GNS. 
69 GNS. 
45 GNS. 
69 GNS

SHORT WAVES  (Listener In Handbook. No. 15)   
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r Reputation 
or over twenty-five years of fair and square 
you when you deal with Vealls. Same careful, 
giv e to all orders big or little. Get the habit 
—  ways. 

EALLLS PAY FREIGHT 

Parts 
>LITUL MIDGET 
4IDENSERS 
ldget Condensers are made in two types 
olitul" supports, thus guaranteeing prao-
) loss. 
— The 14-plate equals the old style 23 
aclty.  The M.C. type may be ganged. 

M M.  Star 
Cali  rat. 
, Mudd.  No. 

CV34 
1  CV35 
3.5  CV36 
4  CV37 
4  CV38 
5  CV39 
6  CV40 

M.C. 
Price  Cat.  Price 

No. 
3/6  CV41  6/9 
3/9  CV42  '7/3 
4/  CV43  7/10 
4/3  CV44  8/6 
4/9  CV45  9/ 
5/4  CV46  9/6 
5/11  CV47  10 /3 

SHOWING COMPLETE 
QUALITY PARTS 

R.C.S. Trolitul 
I.F. Transformers 
New Trolitul I.F. 

Transformers  are 
e x t remely  stable. 
No loose  wires  to 
shift  and  alter 
frequency. 
Air Core types, 7/6. 
Iron Core types, 11/. 
Permeability 
Tuned  types,  13/9. 

t Ve es or write for Catalogue.  Tuning Coils, B.C.; Short 
and Five-Band Coil Units.  Voltage Dividers, Chokes, Trans-

described in popular Australian magazines. 

'rest ,quipment saves time, money and trouble for the 
ser, ice man, and quickly pays for itself in the savings 
ellected. 

T EQUIPMENT SAVES 
TIME AND MONEY 

FIG 24  PAGE  BOOK  FREE 
Write for a free copy of Vealls big Test Equipment Booklet 
of 24 pages giving full details and operating instructions 
fella complete range of meters, analysers, testers, etc. Free. 
1 Me for your copy today. 

Let Vealls Quote on All Your Radio 
and Electrical Needs 

PM I L C ( )  40;0 
Again Philco leads with something entirely new 
—a built-in loop aerial that not only reduces 
interference but gives added sensitivity and 
increased selectivity.  Ask Veall's to demon-
strate a Philco Model 40-50 (illustrated) to you. 
Priced at only 21 gns. Cash, or on easy terms. 
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• Gns. 

EASY TERMS 

DUAL WAVE MODELS 
Philco —the world's best seller in radio—is a real musical instrument of 

quality, and is the result of 10 years of world leadership. Fifteen million 
owners can't be wrong. 

MODEL 953 -5 Valve A.C. MANTEL ... 
MODEL 954 -5 Valve A.C. CONSOLE  .. „.. 
MODEL 954A -5 Valve A.C. CONSOLE  .„ 
MODEL 959 -5 Valve A.C. CONSOLE ... 
MODEL 40-59 -3 Valve A.C. CONSOLE ... 
MODEL 866 -6 Valve A.C. CONSOLE 
MODEL 887 -8 Valve A.C. CONSOLE  .. 
MODEL 887 R.G. 8 Valve RADIOGRAM  .. . „ 
MODEL 96VB-6 Valve Vibrator CONSOLE ... 
RADIOGRAMS -8 Valve Models 

20 GNS. 
26 GNS. 
30 GNS. 
22 GNS. 
24 GNS. 
42 GNS. 
49 GNS. 
69 GNS. 
45 GNS. 
69 GNS 

Broadcast Models from 14 Gns. 
Complete range including 4-valve A.C. Mantel models from 14 Gns., 

5-valve 191/2  Gns., 4-valve Battery Console models 26 Gns., Mantel models 
21 Gns.  Vibrator models from 25 Gns. 

WRITE FOR FREE ART LITERATURE 

VEALLS ARE VICTORIAN DISTRIBUTORS — 

PHILCO & RADIOLA RECEIVERS 
WRITE FOR FREE ART LITERATURE 

ALL CORRESPONDENCE TO BOX 2135T, G.P.O., MELB., C.1. 
490 Elizabeth Street, Melbourne, C.1., F3145; 243 Swanston Street, 

Melbourne, C.1, Cent. 3059; 168 Swanston Street, Melbourne, C.1, 
Cent. 10524; 299-301 Chapel Street, Prahran, S.1, Wind. 1605; 
3-5 Riversdale Road, Camberwell, WF1188; 97-99 Puelde Street. 
Moonee Ponds, FU7822. 
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Page 46 (Listener In Handbook, No. 15) .SHORT WAVES
CO N VERTERS— Continued  

Wiring Details
T H E  wiring description will be made 

as detailed as possible for the 
benefit o f less experienced construc
tors. The coil connections should 
Je made with the aid of the 
jonnecting code contained in each coil 
box. Commence the wiring by solder
ing a flex lead to one or the heater 
lugs of the socket for V I and joining 
;he other end of this lead to the cor
responding heater lug of the socket 
Eor V2. Join the remaining heater 
lugs of each socket together with an- 
Dther flex lead, which should be twist- 
3d around the first one before being 
ioldered in place.

The earth network should now be 
ioldered in place as it provides for easy 
ioldering of the earth returns of bias 
resistors and by-pass condensers. The 
;arth network is formed of tinned cop- 
ser wire stretched straight. The wire 
s soldered to the solder lugs placed 
ander the holding bolts of the sockets 
md other parts, and should be joined 
;o the earth terminal with a similar 
oiece of tinned wire. Join to the " 'rth 
network the wiping contacts <: - the 
noving plates o f the gang condenser. 
Solder short lengths of tinned copper 
wire of heavy gauge to the fixed plate 
ugs of each section of the gang con- 
ienser and cut them off so that about 
% inch shows below the floor of the 
rhassis.

Doublet Connections
'PHESE leads should then be covered1 

with spaghetti sleeving to pre
sent them coming into contact with 
;he metal chassis and the sleeving cut 
sack so that the coil leads may be sol- 
iered to the projecting wires. Solder 
;Iie aerial lead of the aerial coil to the 
lerial terminal and the earth lead o f the 
same coil to the earth network or, if a 
ioublet is to be useu, to an additional 
;erminal provided on the rear wall of 
the chassis. The grid lead of the 
aerial coil solders to the tinned 
wire soldered to the fixed plate 
lug of the G1 section o f the 
gang condenser. The remain

ing lead o f the aerial coil sol
ders to the earth wire. The plate lead 
of the R.F. coil solders to the plate 
lug of the socket for the Valve VI, 
whilst the “ B ” positive, lead o f this coil 
solders to the “B ” positive insulated lug. 
The grid lead of the R.F. coil connects

The plan and under 
chassis views of the 
converter indicate 
the placement of 
components and 
simplicity of wiring.

to the tinned wire lead soldered to the 
fixed plate lug of the G2 section of the 
gang condenser. The remaining un
connected lead of the R.F. coil joins to 
the earth wire The plate lead of the 
oscillator coil joins to the oscillator 
plate lug o f the socket for V2, whilst

the grid lead of this .same coil 
joins to the tinned wire soldered 
to the fixed plate lug of the G3 
section of the gang condenser.

Screen Connections
rPHE earth lead of the oscillator coil 

joins to the earth wire. Solder one 
lead of the 15,000 ohm resistor R5 to 
the “ B ” positive lug and to the other 
lead of this resistor solder the positive 
or Red lead of the 8 mfd. tubular con
denser, C6, one lead of the .1 mfd. 
tubular condenser, C5, and the remain
ing “B ” positive lead of the oscillator 
coil. Solder ' the unconnected leads oI 
C5 and C6 to the earth wire. To the 
cathode and suppressor grid lugs of the 
socket for V I solder one lead each of 
the .1 mfd. tubular condenser C l and 
the 350 ohm resistor R l. Earth the 
remaining leads of these two com
ponents. Connect together the screen 
grid lugs of the sockets for V I and V2 
and to the lug o f V2 solder one lead 
of the .1 mfd. tubular condenser C2. 
The remaining lead of the condenser 
C2 solders to the earth terminal.

To the screen grid lug of V I solder 
one lead of the 35,000 ohm resistor R2 
and join the other lead of this resistor 
to the “B ” positive lug.

To the cathode lug of the socket for 
V2, solder one lead each of the 300 ohm 
resistor R4, and the .1 mfd. tubular 
condenser C4. Earth the remaining 
leads of these components. To the 

P oscillator grid lug of the V2 socket sol
der one lead each of the .0001 mfd. 
mica condenser C3, and the 50,000 ohm 
resistor R3. The remaining lead of the 
resistor R3 joins to the cathode lug of 
the V2 socket, whilst that of C3 solders 
to the junction of the grid lead of the 
oscillator coil and the tinned wire lead
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CONVERTERS —Continued 

Wiring Details 
rHE wiring description will be made 

as detailed as possible for the 
Denefit of less experienced canstruc-
ors.  The  coil  connections  should 
De  made  with  the  aid  of  the 
Donnecting code contained in each coil 
Dox.  Commence the wiring by solder-
ing a flex lead to one oi the heater 
Lugs of the socket for VI and joining 
the other end of this lead to the cor-
responding heater lug of the socket 
for V2.  Join the remaining heater 
Lugs of each socket together with an-
Dther flex lead, which should be twist-
ed around the first one before being 
soldered in place. 
The earth network should now be 
;oldered in place as it provides for easy 
;oldering of the earth returns of bias 
esistors and by-pass condensers. The 
mirth network is formed of tinned cop-
Der wire stretched straight.  The wire 
s soldered to the solder lugs placed 
inder the holding bolts of the sockets 
ind other parts, and should be joined 
xi the earth terminal with a similar 
nece e tinned wire. Join to the • -rth 
Detwork the wiping contacts (s- the 
noving plates of the gang conoimser. 
Solder strut lengths of tinned copper 
wire of heavy gauge to the fixed plate 
ngs of each section of the gang con-
denser and cut them off so that about 
inch shows below the floor of the 

Dhassis. 
Doublet Connections 

THESE leads should then be covered • 
with spaghetti sleeving to pre-

7ent them coming into contact with 
;he metal chassis and the sleeving cut 
pack so that the coil leads may be sol-
dered to the projecting wires.  Solder 
:he aerial lead of the aerial coil to the 
eri al terminal and the earth lead of the 
same coil to the earth network or, if a 
loublet is to be used, to an additional 
;erminal provided on the rear wall of 
;he chassis.  The grid lead of the 
aerial coil solders to the tinned 
wire soldered to the fixed plate 
lug of the GI section of the 
gang condenser.  The remain-

(Listener In Handbook, No. 1:5)  SHORT WAVES 
ing  lead  of  the  aerial  coil  sol-
ders to the earth wire. The plate lead 
of the R.F. coil solders to the plate 
lug of the socket for the Valve V1, 
whilst the "B" positive lead of this coil 
solders to the "B" positive insulated lug. 
The grid lead of the R.F. coil connects 

The plan and under 
chassis views of the 
converter  indicate 
the  placement  of 
components  and 
simplicity of wiring. 

to the tinned wire lead soldered to the 
fixed plate lug of the G2 section of the 
gang condenser.  The remaining un-
connected lead of the R.F. coil joins to 
the earth wire  The plate lead of the 
oscillator coil joins to the oscillator 
plate lug of the socket for V2, whilst 

the grid lead of this .same coil 
joins to the tinned wire soldered 
to the fixed plate lug of the G3 
section of the gang condenser. 

Screen Connections 
THE earth lead of the oscillator coil 
— joins to the earth wire. Solder one 
lead of the 15,000 ohm resistor R5 to 
the "B" positive lug and to the other 
lead of this resistor solder the positive 
or Red lead of the 8 mfd. tubular con-
denser, C6, one lead of the .1 mfd. 
tubular condenser, C5, and the remain-
ing "B" positive lead of the oscillator 
coil.  Solder ' the unconnected leads of 
C5 and C6 to the earth wire.  To the 
cathode and suppressor grid lugs of the 
socket for VI solder one lead each of 
the .1 mid. tubular condenser Cl and 
the 350 ohm resistor Rl.  Earth the 
remaining leads, of these two corn-
ponents.  Connect together the screen 
grid lugs of the sockets for VI and V2 
and to the lug of V2 solder one lead 
of the .1 mfd. tubular condenser C2. 
The remaining lead of the condenser 
C2 solders to the earth terminal. 
To the screen grid lug of V1 solder 

one lead of the 35,000 ohm resistor R2 
and join the other lead of this resistor 
to the "B" positive lug. 
To the cathode lug of the socket for 

V2, solder one lead each of the 300 ohm 
resistor R4, and the .1 mfd. tubular 
condenser C4.  Earth the remaining 
leads of these components.  To the 
oscillator grid lug of the V2 socket sol-
der one lead each of the .0001 mfd. 
mica condenser C3, and the 50,000 ohm 
resistor R3. The remaining lead of the 
resistor R3 joins to the cathode lug of 
the V2 socket, whilst that of C3 solders 
to the junction of the grid lead of the 
oscillator coil and the tinned wire lead 
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from the fixed plates of the G3 sec
tion of the gang condenser. The plate 
lead of the IF  joins to the plate lug 
of the V2 socket whilst the “B ” posi
tive lead of the same component joins 
to the “B ” positive lug. The high and 
low impedance leads of the IF  join to 
the high and low impedance output ter
minals respectively whilst the earth 
lead of IF  joins to the earth wire.

The ends of the leads from the 
adapter pass through a rubber grom- 
mett and then connect as follows:— 
The lead from the screen grid lug of 
the adapter joins to the "B :' positive 
lug. whilst the two heater leads join 
one to each of the heater lugs-of the 
socket for V2 T h e  wiring is Com
pleted by soldering flex leads to the 
fixed plate lugs of the G1 and G2 
sections of the gang condenser. These 
flex leads terminate in the grid clipE 
for the caps of the valves V I and V2 
respectively . This completes the con
struction of the converter; the next 
step is its connection to the receive) 
and the alignment of the unit.

Connecting the Converter
JPIRST remove the output valve from

the broadcast set. plug-in the con
verter adapter and replace the valve in 
the socket of the adapter. Switch on 
the receiver and tune the broadcast set 
to a frequency near 550 k.c., i.e., just 
above 3AR where no station is heard. 
Remove the aerial lead from the broad
cast set and connect it to the aerial 
terminal of the converter. Join to
gether the earth terminals of the set 
and the convertei and join the aerial 
terminal of the set to the correct im 
pedance matching terminal of the 
converter.

(Cm Unued an page CV;
A.C. and Battery Two Stage Converter 

Circuits.

PARTS LIST :
CHASSIS.—To suit parts.

COIL K IT .— Aerial, Oscillator 
and R.F. iron-cored short wave 
coils (Set text).

Cl, C2. (  4, C5. .1 mfd. tubular 
condensers.

C-3: .0001 mfd. mica condenser. 
C6: 8 mfd. 500 volt tubular elec

trolytic condenser.
G l, G3. G3: 3 gang variable 

condenser with trimmers.
I.F.: Converter type intermedi

ate frequency transformer 550 
k.e.

P.O.: Patldci Condenser.
R I: 350 ohm wire wound resis

tor.
Ri!: 35,000 ohm 1 watt carbon

resistor.
R3: 50,000 ohm I  watt carbon

resistor.
R4: 300 ohm wire wound resis

tor.
Rf?: 15,000 ohm 1 watt carbon 

resistor.
VI, V2: R.F. pentode and mixer 

valves (see text).
Sundries: Terminals, solder 

lugs, hook-up wire, nuts and bolts, 
tils ! two valve sockets, two valve 
shields and adaptor plug.

(Battery Adaptor Parts List in 
Page 85.)
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from the fixed plates of the G3 sec-
tion of the gang condenser. The plate 
lead of the IF joins to the plate lug 
of the V2 socket whilst the "B" posi-
tive lead of the same component joins 
to the "B" positive lug. The high and 
low impedance leads of the IF join to 
the high and low impedance output ter-
minals respectively whilst the earth 
lead of IF. joins to the earth wire. 

The ends of the  leads  from  the 
'adapter pass through a rubber gram-
mett and then connect as follows:— 
The lead from the screen grid lug of 
the adapter joins to the "B" positive 
lug. whilst the two heater leads join 
one to each of the heater lugs,of the 
socket for V2  The wiring is tom-
pleted by soldering flex leads to the 
fixed plate  lugs of the GI and G2 
sections of the gang condenser.  These 
flex leads terminate in the grid clips 
for the caps of the valves V1 and V2 
respectively  This completes the con-
struction of the converter: the next 
step is its connection to the receives 
and the alignment of the unit. 

Connecting the Converter 
FIRST remove the output valve from 

the broadcast set, plug-in the con-
verter adapter and replace the valve in 
the socket of the adapter.  Switch on 
the receiver and tune the broadcast set 
to a frequency near 550 k.c., i.e., just 
above 3AR where no station is heard 
Remove the aerial lead from the broad-
cast set and connect it to the aerial 
terminal of the converter.  Join to-
gether the earth terminals of the set 
and the couvertes and join the aerial 
terminal of the set to the correct im-
pedance matching  terminal  qf  t he 
converter. 

(Cruliustecl en pa.-;c 
A.C. and Battery Two Stage Converter 

Circuits. ----- • 

PARTS LIST: 
CHASSIS.—To suit parts. 

COIL KIT.—Aerial,  Oscillator 
and R.F. iron-cored short wave 
coils. (Sec text). 
Cl. (12, C4, C5.  .1 mfd. tubular 

condensers. 
C3: .0001 mid, mica condenser. 
C6: 8 sold. 500 volt tubular elec-

trolytic condenser. 
61. 62. (13: 3 gang variable 

condenser with trimmers. 
1.F.: Converter type intermedi-

ate  frequency  transformer  550 
k.c. 
P.D.: Padder Condenser. 
R1: 350 ohm wire wound resis-

tor. 
112: 35.000 ohm 1 watt carbon 

resistor. 
R3: 50,000 ohm 1 watt carbon 

resistor. 
114: 300 ohm wire wound resis-

tor. 
RS: 15,000 ohm 1 watt carbon 

resistor. 
VI, V2: R.F. pentode and mixer 

valves t see text). 
Sundries:  Terminals,  solder 

lugs, hook-up wire, nuts and bolts, 
di:a two valve sockets, two valve 
shields and adaptor plug. 

(Battery Adaptor Parts List in 
Page 85.) 



(Listener In Handbook, No. 15) -SHORT WAVES

T.R.F. RECEIVERS
T.R .F. Versus Super-Het. —  Simple to Build and 
Operate —  Band Spread Desirable —  Shielding 
Necessary in Multi-Stage Sets —  Chassis Lay

out Described.
T J N T IL  the advent of the dua) wave 

superheterodyne one of the most 
popular short wave receivers consisted 
of a single tuned radio frequency 
stage, a regenerative detector, and a 
single audio stage. Some wonderful 
feats were put up by users o f this type 
o f receiver, and even now with the 
more sensitive superheterodyne re
ceivers occupying pride of place there 
is a lot to be said in favor of the 
simple t.r.f. sets.

The main advantage lies in their bet
ter signal to noise ratio which allows of 
very weak signals being followed and 
identified, signals which, with the 
superheterodyne sets would be lost in 
the background noise. The circuit of a 
typical A.C. ?/4 valve T.R.F. dual wave 
set is shown. Although a wave change 
switch is shown, many of these re
ceivers used plug-in home wound coils 
with excellent results. I t  will also be 
noticed that provision is made for the 
use of headphones on the output stage 
of the receiver. In  many cases stations 
which cannot be followed on the 
speaker will be quite intelligible when 
headphones are used.

Some enthusiasts prefer to build a set 
such as this solely for short wave re
ception. The main advantage in doing 
this is the use of lower capacity tuning 
condensers so that the different bands 
occupy larger sections on the dial 
scale and consequently provide wider 
separation of stations on the more 
crowded bands. In  some cases a type 
of band spread tuning (see P. 70) is em
ployed, which allows of each band be
ing tuned over 80 to 90 degrees on the 
main tuning scale, which is very desir
able for D.X. work.

The use o f two stages of T.R.F. in 
receivers of this type is not usual, but 
many enthusiasts claim extraordinary 
results from this type of receiver. How
ever, many difficulties arise in the con
struction of such a set.

Shielding Necessary
SH IE LD IN G  must be extensively used 

to prevent feedback and a queer 
interlocking effect peculiar to this type 
of set.

The building of the 3/4 valve re- 
seiver should present no difficulties 
to the average constructor. In  most 
oases the coils have to be home wound 
is the R.F. coil with reaction is not 
generally available for the shortwave 
oands An innovation would be the

use o f the iron core type short wave 
coils with the reaction winding added 
by the individual constructor.

W ith the commercial type of coils it 
would be a simple matter to add this 
winding and the results should amply 
repay the little trouble taken in this 
regard. O f course this type of coil 
would only be suitable for use with 
standard size tuning condenser such 
as would be used in a dual wave type 
receiver, and could not be applied to 
the band spread type of tuning. The 
layout of the receiver should follow 
standard practice, i.e., with the tuning 
gang mounted in a central position 
on top o f the chassis and the coils 
bolted in place as close to it as pos
sible.

Chassis Layout
rrH E  broadcast coils are placed on top 

of the chassis andq the short wave 
coils below and as close to the wave 
change switch as possible W ith this 
type of receiver the use of the multi 
bank type of switch is adviseable, as 
interaction may be troublesome if  the 
six-way six double throw type is used. 
The R.F. valve should be placed close 
to the G1 section o f the gang con
denser, and the detector valve near the 
G2 section of the same component. 
The placement of the output valve, 
the power transformer, and the recti
fier valve are not critical

In  wiring the receiver the coil leads 
and the plate and grid connections of 
the R.F. and Detector valves should 
be kept short. In  some cases the use 
of shielded wire for the heater wiring 
helps to reduce the hum level of the 
set.

Reducing Hum
A LTH O U G H  not shown in the dia- 

gram, it is sometimes necessary to 
decouple the plate circuit to the detec
tor valve to still further reduce the 
hum level. Suitable valves for this pur
pose would be a 50,000 ohm decoupling 
resistor connected in series with the 
existing resistor R3 and a by-pass con
denser of at least .5 mfd. connected 
from  the junction of the two resistors 
to earth.

Several other methods of increasing 
the efficiency on the short wave bands 
would be to use a separate and lower 
capacity gang condenser for the short 
wave tuning ranges or to employ 
matched fixed condensers in series with 
the large gang so that the effective 
capacity of this unit is about 180 mfd. 
on the short wave bands. W ith plug
in coils this is quite simply done by 
using a four-pin former for the aerial 
coil and a seven-pin former for the 
R.F coil.

The general idea can be seen on 
perusal of the diagram on Page 40. 
The fixed series condenser and the 
ganged tuning condenser are so ar
ranged that on the broadcast band a 
bridge connection on the .coil former 
shorts out the fixed condenser, whilst 
on the short wave bands the bridge con
nection is omitted, and the effective 
capacity of the gang reduced. The 
short wave band coverages and coil 
winding data is fully covered in the 
Coils and Coil table section on Page 
71.
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T.R.F. RECEIVERS 
T.R.F. Versus Super-Het. — Simple to Build and 
Operate — Band Spread Desirable — Shielding 
Necessary in Multi-Stage Sets — Chassis Lay-

out Described. 

U NTIL the advent of the dual wave 
superheterodyne one of the most 

popular short wave receivers consisted 
of a single  tuned  radio  frequency 
stage, a regenerative detector, and a 
single audio stage.  Some wonderful 
feats were put up by users of this type 
of receiver, and even now with the 
more  sensitive  superheterodyne  re-
ceivers occupying pride of place there 
is a lot to be said in favor of the 
simple t.r.f. sets. 

The main advantage lies in their bet-
ter signal to noise ratio which allows of 
very weak signals being followed and 
identified,  signals  which,  with  the 
superheterodyne sets would be lost in 
the background noise. The circuit of a 
typical A.0 i)/4 valve T.R.F. dual wave 
set is shown. Although a wave change 
switch is shown, many of these re-
ceivers used plug-in home wound coils 
with excellent results.  It will also be 
noticed that provision is made for the 
use of headphones on the output stage 
of the receiver. In many cases stations 
which  cannot  be followed on  the 
speaker will be quite intelligible when 
headphones are used. 

Some enthusiasts prefer to build a set 
such as this solely for short wave re-
ception. The main advantage in doing 
this is the use of lower capacity tuning 
condensers so that the different bands 
occupy  larger sections on  the dial 
scale and consequently provide wider 
separation of stations  on the more 
crowded bands.  In some cases a type 
of band spread tuning (see P. 70) is em-
ployed. which allows of each band be-
ing tuned over 80 to 90 degrees on the 
main tuning scale, which is very desir-
able for D.X. work. 

The use of two stages of T.R.F. in 
receivers of this type is not usual, but 
many enthusiasts claim extraordinary 
results from this type of receiver. How-
ever, many difficulties arise in the con-
struction of such a set. 

Shielding Necessary 
SHIELDING must be extensively used 
to prevent feedback and a queer 

interlocking effect peculiar to this type 
f set. 

The building of the 3/4 valve re-
ceiver should present no difficulties 
to the average constructor.  In most 
:ases the coils have to be home wound 
is the R.É. coil with reaction is not 
generally available for the shortwave 
aands  An innovation would be the 

use of the iron core type short wave 
coils with the reaction winding added 
by the individual constructor. 

With the commercial type of coils it 
would be a simple matter to add this 
winding and the results should amply 
repay the little trouble taken in this 
regard.  Of course this type of coil 
would only be suitable for use with 
standard size tuning condenser such 
as would be used in a dual wave type 
receiver, and could not be applied to 
the band spread type of tuning.  The 
layout of the receiver should follow 
standard practice, i.e., with the tuning 
gang mounted in a central position 
on top of the chassis and the coils 
bolted in place as close to it as pos-
sible. 

Chassis Layout 
T HE broadcast coils are placed on top 
-* of the chassis andq the short wave 
coils below and as close to the wave 
change switch as possible  With this 
type of receiver the use of the multi 
bank type of switch is adviseable, as 
interaction may be troublesome if the 
six-way six double throw type is used. 
The R.F. valve should be placed close 
to the G1 section of the gang con-
denser, and the detector valve near the 
G2 section of the same component. 
The placement of the output valve. 
the power transformer, and the recti-
fier valve are not critical 

In wiring the receiver the coil leads 
and the plate and grid connections of 
the R.F. and Detector valves should 
be kept short.  In some cases the use 
of shielded wire for the heater wiring 
helps to reduce the hum level of the 
set. 

Reducing Hum 
ALTHOUGH not shown in the dia-

gram, it is sometimes necessary to 
decouple the plate circuit to the detec-
tor valve to still further reduce the 
hum level. Suitable valves for this pur-
pose would be a 50,000 ohm decoupling 
resistor connected in series with the 
existing resistor R3 and a by-pass con-
denser of at least .5 mfd. connected 
from the junction of the two resistors 
to earth. 

Several other methods of increasing 
the efficiency on the short wave bands 
would be to use a separate and lower 
capacity gang condenser for the short 
wave  tuning  ranges or  to employ 
matched fixed condensers in series with 
the large gang so that the effective 
capacity of this unit is about 180 mfd. 
on the short wave bands.  With plug-
in coils this is quite simply done by 
using a four-pin former for the aerial 
coil and a seven-pin former for the 
R.F coil 

The general idea can be seen on 
perusal of the diagram on Page 40. 
The fixed series condenser and the 
ganged tuning condenser are so ar-
ranged that on the broadcast band a 
bridge connection on the , coil former 
shorts out the fixed condenser, whilst 
on the short wave bands the bridge con-
nection is omitted, and the effective 
capacity of the gang reduced.  The 
short wave band coverages and coil 
winding data is fully covered in the 
Coils and Coil table section on Page 
71. 

This photograph Il-
lustrates a recom-
mended layout for 
a 4-valve  T.R.F. 

receiver. 
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Constant research 
has resulted in the 
release o f these 
D U A L  W A V E  
K I T S .  There is 
nothing better on 
this market.

TYPE OW4 — Self-contained, comprising 
Aerial, Oscillator, Shortwave and Broadcast 
Coils on TRO LITU L Formers, Trimming Con
densers, Imported Oak Switch. All coils 
mounted and wired and color-coded. Matched 
to Stromberg type " H "  or " F "  Condenser. 
Available in A .C . or battery oscillator types. 
13-32 metres and 16-50 metres.

PRICE , 27/6 each

The ideal Dual 
Wave Kits  for 
manujacturers 
experimenters 
and replace
ments.

AEGIS TYPE 
I L I

AEGIS TYPE  
I L A

AEGIS TYPE 
I L M

TYPfc. DWb — The De Luxe Dual Wave K.it, 
incorporating a stage of R .F . T R O U T U L  
throughout, pi-wound coils, completely 
mounted to 3-bank switch; color leads, B /C  
padder and A V C  resistor fitted. Matched 
to Stromberg type " H "  or " F "  condenser. 
Available in A .C . or battery oscillator types. 
13 -3 2  metres and 1 6 -5 0  metres.

PRICE , £2/19/6 each 

AEGIS INTERM EDIATES
TYPE IL I— 4 6 0  K .C . Perm eability-tuned  
Iron-core I.F . Transformers. Simple self
locking adjustment of magnetic core pre
vents any frequency drift due to vibra
tion. Latest silvered M ica Condensers in 
ceramic cases. High "Q "  pi-wound coils 
of litz wire, specially treated with low 
loss wax, wound on T R O L IT U L , the per
fect insulator. Size of sq. can, 4 3 "  x 
11 " x 1 i " .  Super-sensitive and selective 
micrometer tuning.

PR ICE , 27/6 pair

T Y P E  IL A — 4 6 0  K .C . A ir-Core I.F . Trans
formers. Litz-w ound coils specially treated 
with low loss wax; formers and trimmer 
bases are of T R O L IT U L , the perfect insu
lator. Specially designed to give he 
highest gain, plus selectivity. S ize of sq. 
can, 3 "  x H "  x l i "

PR IC E , 15/* pair

T Y P E  IL M — 4 6 0  K .C . Iron-core of the 
fixed type. Litz-w ound coils treated with 
low loss wax. Special feature is dimensions 
— 2 1 "  X H "  X 1 4". Ideal for Midget 
snd Portable Sets.

PR ICE , 22/- pair

I. H. MAGRATH PTY. LTD.
208 L ITTLE  LONSDALE STREET, M ELBOURNE, C .l

T ELEP H O N ES —  C E N T R A L  3 6 8 8 , 4 4 1 4
Authorised Distributors: Howard Radio P t j .  L td., Vere Street, Richmond.

AEGIS AGAIN S T E P S  TO TH E F R O N T
i n  P r e s e n t i n g

T R O L I T U L  Dual Wave Kits, Short Wave Coils, etc.
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AEGIS AGAIN STEPS To THE FRONT 
in  Presenting 

TROLITUL Dual Wave Kits, Short Wave Coils. etc. 

Constant  research 
has resulted in the 
release  of  these 
DUAL WAVE 
K I T S. There is 
nothing better on 
this market. 
iwwwwwworurup 

TYPE  OW4 — Selt-contameo,  comprising 
Aerial, Oscillator, Shortwave and Broadcast 
Coils on TROLITUL Formers, Trimming Con-
densers,  Imported Oak Switch.  All coils 
mounted and wired and color-coded. Matched 
to Stromberg type "H" or "F" Condenser. 
Available in A.C. or battery oscillator types. 
13-32 metres and 16-50 metres. 

PRICE, 27/6 each 

AEGIS TYPE 
I L I 

The ideal Dual 
Wave Kits for 
manufacturers 
experimenters 
and  replace-
ments. 

AEGIS TYPE  AEGIS TYPE 
ILA  I L M 

J. II. MAGRATH 

TYPE UW5 — 1 rie De Luxe Dual Wave Kit, 
incorporating a stage of R.F.  TROLITUL 
throughout,  pi-wound  coils,  completely 
mounted to 3-bank switch; color leads, B/C 
padder and AVC resistor fitted.  Matched 
to Stromberg type "H" or "F" condenser. 
Available in A.C. or battery oscillator types. 
13-32 metres and 16-50 metres. 

PRICE, £2/19/6 each 

AEGIS INTERMEDIATES 
TYPE ILI -460 K.C. Permeability-tuned 
Iron-core I.F. Transformers. Simple self-
locking adjustment of magnetic core pre-
vents any frequency drift due to vibra-
tion.  Latest silvered Mica Condensen in 
ceramic cases.  High "Q" pi-wound coils 
of litz wire, specially treated with low 
loss wax, wound on TROLITUL, the per-
fect insulator.  Size of sq. can, 4f" x 
11" x 13", Super-sensitive and selective 
micrometer tuning. 

PRICE, 27/6 pair 

TYPE ILA -460 K.C. Air-Core I.F. Trans-
formers. Litz-wound coils specially treated 
with low loss wax; formers and trimmer 
bases are of TROLITUL, the perfect insu-
lator.  Specially  designed  to give  he 
highest gain, plus selectivity. Size of sq. 
can, 3" x 14" x 13". 

PRICE, 15/. pair 
TYPE ILM -460 K.C. Iron-core of the 
fixed type. Litz-wound coils treated with 
low loss wax. Special feature is dimensions 
—2e" x 1-à" x  Ideal for Midget 
c..nd Portable Sets. 

PRICE, 22/. pair 

PTY. LTD. 
208 LITTLE LONSDAI.E STREET, MELBOURNE, C.1 

TELEPHONES — CENTRAL 3688, 4414 
Authorised  Distributors:  Howard  Radio  Pty.  Ltd.  Vero  Street,  Richmond. 
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T .R .F . Continued from Page 48
13 A TTE R Y-O PE R ATED  receivers Of 

this typs also give excellent results. 
In  some cases where mains interfer
ence is bad, battery receivers are used 
in preference to the A.C. type, as they 
are less prone to electrical noise.

The layout of a battery T.R.F. re
ceiver is similar to th a t ' of the A.C. 
model illustrated. Dispensing with the 
power transformer, rectifier, filter con
densers and other items of an A.C. 
power pack makes possible the con
struction of a highly compact unit. By 
using the 1.4 filament series of valves, 
which require only a midget drv cell 
for filament supply, and two small 45 
volt battery blocks for high tension, 
such a unit may be designed as a port
able.

Three valves, or even two, one R.F. 
valve and a twin valve such as the 
1D8GT, used as a combined triode de
tector and pentode output valve will 
provide results which will satisfy any 
but the most exacting enthusiast.

An efficient aerial such as the doublet 
described in the section on Short Wave 
Aerials (note connections for short 
wave doublet A2 and A3 in the dia
gram) will give results from a T.R.F. 
unit rivalling those of complicated 
multi-valve sets.

The only disadvantage is that its 
;ower selectivity will occasionally make 
it harder to reduce interference from a 
strong local station. This is offset, 
lowever. by its low noise level, easy 
handling and low initial cost.

A  point to be observed in the con
struction o f a battery model is that a 
switch is necessary in one of the fila
ment leads to prevent discharge from 
".he batteries when set is not in use,

This photograph ot the underside of the 4-valve T.R.F. receiver shows the place
ment of the smaller components and a general view of the wiring.

In  some receivers a potentiometer is 
connected across the high tension bat
tery for the purpose of controlling 
volume or regeneration by varying the 
voltage applied to the screen or plate 
o f the detector valve. Where such a 
system is employed, it will be necessary

to disconnect this potentiometer from 
the battery when operation is not re
quired. A  simple solution is to use a 
common switch for connecting the 
negative side of the filament supply 
and the low potential end of the poten
tiometer to earth.

Chassis:— Measuring 12 inches
by H'/i inches by 2% inehrs.
Coils:— Aerial and R.F. coils for 

broadcast and short wave bands.
Cl, C2.—Two gang condenser to 

suit coils
C3.—Three plate midget conden

ser.
C4.— 23 plate midget condenser.
‘ C5, C6, C13.—1 mfd. fixed con

densers.
C7.—.5 mfd. tubular condenser.
C8.—.00025 mfd. mica condenser.
C9.— .02 mfd. tubular condenser.
CIO.—25 mfd. 25 volt electrolytic 

condenser.
C ll.— .01 mfd. tubular condenser.
C12.—.002 mfd. tubular condenser.
DS:— Dynamic Speaker to suit 

type 42 valve, with field resis
tance of 2500 ohm.

El, E2.—8 mfd. fiOO volt electro
lytic condensers.

P T :— Power transformer 385-0- 
385 volts at 60 m.a., one 5 volt 
filament winding and one 6.3 
volt filament winding.

R FC :— Radio frequency choke.
R l.—300 ohm wire-wound resis

tor,
R2.—2 megohm resistor.
R3.— .25 megohm resistor
R4.—.5 megohm resistor,

i R5.— 400 ohm wire-wound resis
tor.

Valves:— 6D6, 6C6 and 42 with 
sockets to suit.

V D :—25,000 ohm voltage divider. 
! Sundries:— 5 terminals, hook-up 

wire, nuts and bolts, dial, 4 
knobs. 4 pin socket,' rubber 
grommet, two grid clips, two 
valve shields and a 6 Pole 
double throw switch.

Dual-Wave TRF Four

mw  ol
AC

Schematic circuit of a simple and highly efficient 4-valve A.C. dual-wave T.R.F 
> * receiver.
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T.R.F. Continued from Page 48 
IlATTERY-OPERATED  receivers  of 

this typo also give excellent results. 
In some cases where mains interfer-
ence is bad, battery receivers are used 
in preference to the A.C. type, as they 
are less prone to electrical noise. 
The layout of a battery T.R.F. re-

ceiver is similar to that of the A.C. 
model illustrated.  Dispensing with the 
power transformer, rectifier, filter con-
densers and other items of an A.C. 
power pack makes possible the con-
struction of a highly compact unit. By 
using the 1.4 filament series of valves, 
which require only a midget dry cell 
for filament supply, and two small 45 
volt battery blocks for high tension, 
such a unit may be designed as a port-
able. 
Three valves, or even two, one R.F. 

valve and a twin valve such as the 
1D8GT, used as a combined triode de-
tector and pentode output valve will 
provide results which will satisfy any 
but the most exacting enthusiast. 
An efficient aerial such as the doublet 

described in the section on Short Wave 
Aerials  (note  connections  for  short 
wave doublet A2 and A3 in the dia-
;ram) will give results from a T.R.F. 
unit rivalling  those of  complicated 
:nulti-valve sets. 
The only disadvantage is that its 

;ower selectivity will occasionally make 
t harder to reduce interference from a 
strong local station.  This is offset, 
however. by its low noise level, easy 
handling and low initial cost. 
A point to be observed in the con-

itruction of a battery model is that a 
;witch is necessary in one of the fila-
:nent leads to prevent discharge from 
the batteries when set is not in use 
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This photograph of the underside of the 4-valve T.R.F. receiver shows the place-

ment of the smaller components and a general view of the wiring. 

In some receivers a potentiometer is 
connected across the high tension bat-
tery for the purpose  of controlling 
volume or regeneration by varying the 
voltage applied to the screen or plate 
of the detector valve.  Where such a 
system is employed, it will be necessary 

to disconnect this potentiometer from 
the battery when operation is not re-
quired.  A simple solution is to use a 
common switch for  connecting the 
negative side of the filament supply 
and the low potential end of the poten-
tiometer to earth. 

Chassis: —  Measuring  12 inches 
by 81/3 inches by  inches. 
Coils: — Aerial and R.F. coils for 
broadcast and short wave bands. 

Cl, C2.—Two gang condenser to 
suit coils 

C3. —Three plate midget conden-
ser. 

C4. -23 plate midget condenser. 
C6. C13.-1 mfd. fixed con-

densers. 
C7.—.5 nifd. tubular condenser. 
C8.—.00025 mfd. mica condenser. 
C9.—.02 mfd. tubular condenser. 
C10.-25 mfd. 25 volt electrolytic 
condenser. 

C11.—.01 mfd. tubular condenser. 
C12. —.002 mfd. tubular condenser. 
DS: — Dynamic Speaker to suit 
type 42 valve, with field resis-
tance of 2500 ohm. 

El, E2.--8 mfd. 600 volt electro-
lytic condensers: 

PT: — Power transformer 385-0-
385 volts at 60 m.a., one 5 volt 
filament winding and one 6.3 
volt filament winding. 

RFC: — Radio frequency choke. 
111.-300 ohm wire-wound resis-
tor. 

112. -2 megohm resistor. 
R3. —.25 megohm resistor. 
R4. —.5 megohm resistor. 
R5. -400 ohm wire-wound resis-
tor. 

Valves: — 6116, 6C6 and 42 with 
sockets to suit. 

VD: -25,000 ohm voltage divider. 
Sundries: — 5 terminals, hook-up 
wire, nuts and bolts. dial, 4 
knobs.  4 pin  socket, - rubber 
grommet, two grid 'clips, two 
valve  shields  and  a 6 Pole 
double throw switch. 

Dual-Wove TRF Four 

Schematic circuit of a; simple and higiiIV efficient 4-valve A.C. dual-wave T.R.F 
receiver. 
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SUPER-HETS.

This plan view of a 6-valve dual wave superheterodyne shows the placing of the 
valves and other parts.

Constructional Features
In  fixing the positions of the valves 

sockets these should be mounted in 
such a way that the heater wiring can 
be made to lay in the angle iormed 
by the wall and the floor of the chas
sis. On no account should it be neces
sary to take the plate lead to the in
dividual valve across its socket. Gen
erally speaking the best rule to fo l
low is to mount the sockets with the 
heater or filament lugs towards the 
outside walls of the chassis, and to lay 
the set out so that the valve order

proceeds from right to left. In  the 
case of a typical six valve set, the gang 
condenser would be placed in the 
centre of the chassis, and the coils 
and switch gear to the right and 
as close to it as possible.

The R.F. or V I valve stocket would 
then be mounted in the front right 
hand corner of the chassis. The re
maining sockets and I.F. transformers 
would then mount in the same order 
as they appear in the circuit dia
gram, proceeding from  the R.F. valve

socket, along the side edge of the chas
sis, and then along the back. Pro
viding the heater or filament lugs of 
the sockets are kept towards the walls 
of the chassis, the plate and grid 
leads of the mixer, and I.F. amplifier 
valves will be very short, and high 
gain coils and I.F. transformers can 
be used throughout with little likeli
hood of instability.

Regardless of the type of receiver 
under construction the R.F., mixer, 
IF .  and second detector valves should 
all be fitted with valve shields unless 
they are of the metal or metal coated 
types. It  is often advisable where the 
constructor has not had a great deal of 
experience in set construction, to place 
a shield between the R.F. and mixer 
valve sockets. The shield should con
sist of a piece o f aluminium extend
ing from the gang condenser to the 
outside edge of the chassis and its 
height should be slightly, greater than 
the distance to the top of the valve 
shield.

In many cases Very bad R.F. oscilla
tion is cleared up by the addition of 
this shield. In very obstinate cases 
another shield should be placed be
tween the sockets below the chassis.

Audio Instability
'I 'H E  placement of the audio valve and 

its associate equipment is not verv 
critical, providing the grid and plate 
leads are not exceptionally long. An ob
scure form of audio instability in high 
gain receivers using variable tone com
pensation is often troublesome, and 
very hard to locate. I t  occurs in the 
form of a steady howl, when the tone 
control is turned towards the treble 
position.

The connection of a fixed condenser 
of about ,005mfd. capacity between 
plate and earth of the output valve 
will usually cure the trouble. It is ad
visable to include this condenser in any 
high gain receiver in which variable 
tone compensation is used. The posi
tions of the power transformer, rectifier 
valve and filter condensers require little 
mention. However, there is one impor
tant fact which the average home con
structor is apt to overlook, that of the 
proximity of the electrolytic condensers 
to the rectifier or other valves which 
radiate a considerable amount of heat.

This will eventually dry up the elec
trolyte in the condensers, causing a 
breakdown, in which the rectifier and 
the power transformer may be severely 
damaged

The electrolytic condensers should 
always be situated well away from any 
valve or component which is apt to 
radiate heat. So much for the general 
layout. A  little care in the wiring o f a 
superheterodyne may mean the d if
ference between mediocre and perfect 
results. It  is advisable to decide on a 
system of wiring and always to stick 
to it. In  this way the constructor is 
less likely to forget certain points, and 
the wiring can be made much neater 
than when the job is done haphazardly.

The writer usually follows this proce
dure:—First the heater and the recti
fier socket wiring is done. All of the 
leads from the power transformer 
carrying AC . are twisted in pairs, and, 
where possible, tucked into the corner 
formed by the floor and the wall of the 
chassis. An earth network is then laid 
down, by soldering stretched tinned 
copper wire to solder lugs placed under 
the holding bolts of the coils, I.F .’s, 
sockets, etc. This network is then jo in 
ed to the earth terminal.

Chassis Layout —  Circuit Diagrams of Battery, 
A.C. and Vibrator Sets —  Interesting Ready 
Wired Coil-Switch Units, Wiring Hints —  Use 
of Shield Wire —  Importance of Earth Network.

'T H E  superheterodyne type of receiver 
is universally used for the recep

tion of short wave signals. In  the 
majority of cases the sets are of the 
dual-wave type, although some are 
specially designed solely for short wave 
reception. In  devoting this chapter to 
the various types of superheterodynes 
A.C. battery and vibrator types are 
illustrated, most of them being of the 
dual -wave type.

The same circuit and component 
values can be used regardless of the 
type of coils and tuning condenser em
ployed, so that the circuits shown can 
be used with band spread type of 
tuners or as ordinary dual wave re
ceivers. A new and most interesting 
development in coil design, which 
should appeal to the home constructor, 
is the release of a dual wave switch 
and coil unit for use in receivers using 
a tuned radio frequency stage ahead of 
the mixer valve.

In  the past it has been necessary to 
use separate coils and extensive shield
ing in sets of this type, and this has de
terred the home constructor from at
tempting their construction. The new 
unit which is illustrated on Page 12 
comes already wired and covers the 
broadcast band as well as ope short 
wave band. Two types are available, 
one covering the short wave spectrum 
from 13 to 30 metres, and the other 16 
to 52 metres with standard tuning con
densers.

In  designing the chassis of a high 
gain superheterodyne certain points 
must be watched if  feedback and in
stability are to be avoided. In  most 
cases the chassis layout should follow 
the circuit diagram, i.e., intermediate 
frequency transformers and their asso
ciate valves should be mounted close 
together, and the grid and plate leads 
kept as short as possible.
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T HE superheterodyne type of receives 
is universally used for the recep-

tion of short wave signals.  In  the 
majority of cases the sets are of the 
dual-wave type, although  some  are - 
specially designed solely for short wave 
reception.  In devoting this chapter to 
the various types of superheterodynes 
A.C. battery and vibrator  types  are 
illustrated, most of them being of the 
dual -wave type. 
The same circuit  and  component 

values can be used  regardless of the 
type of coils and tuning condenser em-
ployed, so that the circuits shown can 
be used with band spread  type  of 
tuners or as ordinary dual wave re-
ceivers.  A new and most interesting 
development  in  coil  design,  which 
should appeal to the home constructor, 
is the release of a dual wave switch 
and coil unit for use in receivers using 
a tuned radio frequency stage ahead of 
the mixer valve. 

In the past it has been necessary to 
use separate coils and extensive shield-
ing in sets of this type, and this has de-
terred the home constructor from at-
tempting their construction.  The new 
unit which is illustrated on -Page 12 
comes already wired and covers the 
broadcast band as well as one short 
wave band.  Two types are available, 
one covering the short wave spectrum 
from 13 to 30 metres, and the other 16 
to 52 metres with standard tuning con-
densers. 

In designing the chassis of a high 
gain superheterodyne  certain  points 
must be watched if feedback and in-
stability are to be avoided.  In most 
cases the chassis layout should follow 
the circuit diagram, i.e., intermediate 
frequency transformers and their asso-
ciate valves should be mounted close 
together, and the grid and plate leads 
kept as short as possible. 

This plan view of a 6-valve dual wave superheterodyne shows the placing of the 
valves and other parts. 

Constructional 
In fixing the positions of the valves 

sockets these should be mounted in 
such a way that the heater wiring can 
be made to lay in the angle sunned 
by the wall and the floor of the chas-
sis. On no account should it be neces-
sary to take the plate lead to the in-
dividual valve across its socket. Gen-
. erally speaking the best rule to fol-
low is to mount the sockets with the 
heater or filament lugs towards the 
outside walls of the chassis, and to lay 
the set out so that the valve order 

Features 
proceeds from right to left. In the 
case of a typical six valve set, the gang 
condenser would  be placed in the 
centre of the chassis, and the coils 
and switch gear to the right and 
as close to it as possible. 
The R.F. or VI valve stocket would 

then be mounted in the front right 
hand corner of the chassis. The re-
maining sockets and I.F. transformers 
would then mount in the same order 
as they appear in the circuit dia-
gram, proceeding from the R.F. valve 
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socket, along the side edge of the chas-
sis, and then along the back.  Pro-
viding the heater or filament lugs of 
the sockets are kept towards the walls 
of the chassis,  the plate and grid 
leads of the mixer. and I.F. amplifier 
valves will be very short, and high 
gain coils and I.F. transformers can 
be used throughout with little likeli-
hood of instability. 
Regardless of the type of receiver 

under construction the R.F., mixer, 
I.F. and second detector valves should 
all be fitted with valve -shields unless 
they are of the metal or metal coated 
types.  It is often advisable where the 
constructor has not had a great deal of 
experience in set construction, to place 
a shield between the R.F. and mixer 
valve sockets.  The shield should con-
sist of a piece of aluminium extend-
ing from the gang condenser to the 
outside edge of the chassis and its 
height should be slightly greater than 
the distance to the top of the valve 
shield. 
In many cases tfery bad R.F. oscilla-

tion is cleared up by the addition of 
this shield.  In very obstinate cases 
another shield should be placed be-
tween the sockets below the chassis. 

Audio Instability 
THE placement of the audio valve and 

its associate equipment is not very 
critical, providing the grid and plate 
leads are not exceptionally long. An ob-
scure form of audio instability in high 
gain receivers using variable tone com-
pensation is often troublesome, and 
very hard to locate.  It occurs in the 
form of a steady howl, when the tone 
control is turned towards the treble 
position. 
The connection of a fixed condenser 

of about  .005mfd.  capacity  between 
plate and earth of the output valve 
will usually cure the trouble. It is ad-
visable to include this condenser in any 
high gain receiver in which variable 
tone compensation is used.  The posi-
tions of the power transformer, rectifier 
valve and filter condensers require little 
mention. However, there is one impor-
tant fact which the average home con-
structor is apt to overlook, that of the 
proximity of the electrolytic condensers 
to the rectifier or other valves which 
radiate a considerable amount of heat. 
This will eventually dry up the elec-

trolyte in the condensers. causing a 
breakdown, in which the rectifier and 
the power transformer may be severely 
damaged 
The electrolytic condensers should 

always be situated well away from any 
valve or component which is apt to 
radiate heat. So much for the general 
layout. A little care in the wiring of a 
superheterodyne may mean the dif-
ference between mediocre and perfect 
results.  It is advisable to decide on a 
system of wiring and always to stick 
to it.  In this way the constructor is 
less likely to forget certain points, and 
the wiring can be made much neater 
than when the job is done haphazardly. 
The writer usually follows this proce-

dure: —First the heater and the recti-
fier socket wiring is done.  All of the 
leads  from  the  power  transformer 
carrying A.C. are twisted in pairs. and. 
where possible, tucked into the corner 
formed by the floor and the wall of the 
chassis. An earth network is then laid 
down, by soldering stretched tinned 
copper wire to solder lugs placed under 
the holding bolts of the coils. I.F.'s, 
sockets, etc. This network is then join-
ed to the earth terminal. 
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Shielded Wiring
' [ ’ HE appropriate use of shielded wire 

is another detail requiring discus
sion. In “ the good old days” if a re
ceiver showed any signs of instability 
iberal use was made of shielded wire 
or grid and plate leads. Certainly the 
nstability was overcome, but only at 
he expense of considerable gain. In  
nost cases, once the shielded wire was 
■onnected, it was impossible to align the 
receiver correctly, and low sensitivity 
ind distortion were the result.

W ith the modern high efficiency coils 
ind I .P. transformers, the use of shield
'd wire for plate and grid leads is de- : 
iijiitely taboo. However, certain leads in , 
npst superheterodyne sets require the 
ise of shielded wire. Although many 
:ommerciallv built receivers do away 
rith it altogether, it is advisable for • 
he home constructor to make .judicious 
ise of shielded wire when building a

An under chassis view of the 6 valve 
wave coils and the

high gain set. I t  is much easier and 
neater to use it when the original w ir
ing is done, than to have to pull the 
wiring about, to add shielding after 
the completion o f the job.

A .V .C . Wiring
Y L L  of the A.V.C. wiring may be done 

with shielded wire; it should be 
used also for the second deteetor diode 
return, and the leads from the volume 
control to the grid of the first stage 
audio valve.

In  using the wire the inside flex lead 
is used solely for the actual wiring con
nection, the outside shield soldering to

Photograph of a communications type receiver using full band spread.

dual wave receiver showing the short
wave change switch.

the earth network. Care must be 
taken to see that the outside metal 
braid does not touch high voltage 
points, or that stray strands do not 
make contact with the lugs to which 
the inside lead is solderec). There is 
one point which arises.-when the shield
ed wire is used for A.V.C. leads. Where 
the A.V.C. feed condenser is con
nected to the plate of the pre
ceding valve, all of the A.V.C. feed re
sistors should be placed as close to the 
diode lug o f the A.V.C. rectifier as pos
sible.

On no account should shielded wire 
be used for the connection between 
the A.V.C. feed condenser lug and the 
rectifier diode or for any lead which 
connects directly to this point. Even 
when no shielding is used on the A.V.C. 
leads, it is still good practice to group 
the resistors in this way.

The theory of this being that 
although there should be only d.c. 
voltages developed across the A.V.C. 
diode load resistor a certain amount 
o f R.F. is present, and i f  long leads 
are taken from  this resistor to the 
R.F., mixer, and other valves, feedback 
will take place, and instability will re
sult.

This type of instability is very hard 
to trace, and it is much easier to take 
the precautions mentioned in the first 
place. Conversely, the A.V.C. by-pass 
condenser should be placed as close as 
possible to the connection of the re
spective coil or I.F. winding to which 
they are connected. Where possible, 
the condenser can be placed in the 
coil or I  F. can with excellent results.

I f  shielding braid is used on the 
connections to the diode plate, or the
A.V.C. feed condensers, without the in
sertion of the resistors, the capacity of 
the shielded wire will be placed, vir
tually in parallel with the I.F. wind
ing, and the trimmer on this winding 
will not peak.

This network makes a convenient 
connection for the earthed ends of by
pass condensers and resistors, and also 
ensures a low R.F. resistance path for 
tuned circuit returns. W ith any high 
gain receiver it is essential that the. 
wiper contacts on the moving plates of 
the gang condenser be soldered to this 
earth network. I t  is preferable to con
nect all grid returns of the tuned cir
cuits to this same point. Incurable in
stability may result i f  this is not done.

The wiring of the coils to the wave- 
change switch, and the completion of 
each successive stage, working from 
the R.F. to the audio end, is then car
ried. out. When each stage is wired 
and completed in this way there is less 
likelihood of the constructor leaving 
out parts, and then having to make 
long leads to wire them in place.
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This network makes a convenient 
connection for the earthed ends of by-

pass condensers and resistors, and also 
ensures a low R.F. resistance path for 
tuned circuit returns. With any  high 
gain receiver it is essential that  the 
wiper contacts on the moving plates of 
the gang condenser be soldered to this 
earth network. It is preferable to con-
nect all grid returns of the tuned air-
cuits to this same point. Incurable in-
stability may result if this is not done. 

The wiring of the coils to the wave-
change switch, and the completion of 
each successive stage, working from 
the RF. to the audio end, is then car-
ried_ out. When each stage is wired 
tnci completed in this way there is less 
likelihood of the constructor leaving 
out parts, and then having to  make 
long leads to wire thein in place 

Shielded Wiring 
THE appropriate use of shielded wire 

is another detail requiring discus-
don. In "the good old days" if a re-
ieiver showed any signs of instability 
liberal use was made of shielded wire 
:or grid and plate leads_ Certainly the 
nstability was overcome, but only at 
he expense of considerable gain.  In 
nost cases, once the shielded wire was 
ronnected, it was impossible to align the 
receiver correctly. and low sensitivity 
tnd distortion were the result. 

With the modern high efficiency coils 
Ind I.F. transformers, the use of shield-
d wire for plate and grid leads is de-
initely taboo. However, certain leads in 4 
nest superheterodyne sets require the 
tse of shielded wire.  Although  many 
:ommercially built receivers do 'away 
irith it altogether, it is advisable for 
he home constructor to make judicious 
Ise of shielded wire when building a 

An under chassis view of the 6 valve dual wave receiver showing the short-
wave coils and the wave change switch. 

high gain set. It is much easier and 
neater to use it when the original wir-
ing is done, than to have to pull  the 
wiring about, to add shielding after 
the completion of the job. 

A.V.C. Wiring 
LL of the A.V.C. wiring may be done 

with shielded wire; it should be 
used also for the second deteetor diode 
return, and the leads from the volume 
control to the grid of the first stage 
audio valve. 
In using the wire the inside flex lead 

is used solely for the actual wiring con-
nection, the outside shield soldering to 

Photograph of a communications type receiver using full band spread. 

the earth  network.  Care must  be 
taken to see that the outside metal 
braid  does not  touch  high  voltage 
points, or that stray strands do not 
make contact with the lugs to which 
the inside lead is soldered.  There is 
one point which arises: when the shield-
ed wire is used for A.V.C. leads. Where 
the  A.V.C.  feed  condenser  is con-
nected  to  the  plate  of  the  pre-
ceding valve, all of the A.V.C. feed re-
sistors should be placed as close to the 
diode lug of the A.V.C. rectifier as pos-
sible. 

On no account should shielded wire 
be used for the connection between 
the A.V.C. feed condenser lug and the 
rectifier diode or for any lead which 
connects directly to this point.  Even 
when no shielding is used on the A.V.C. 
leads, it is still good practice to ,group 
the resistors in this way. 

The  theory  of  this  being  that 
although  there should be only  d.c. 
voltages developed across the A.V.C. 
diode load resistor a certain amount 
of R.F. is present, and if long leads 
are taken from this resistor to the 
R.F., mixer, and other valves, feedback 
will take place, and instability will re-
sult. 
This type of instability is very hard 

to trace, and it is much easier to take_ 
the precantions mentioned in the first 
place.  Conversely, the A.V.C. by-pass 
condenser should be placed as close as 
possible to the connection of the re-
spective coil or I.F. winding to which 
they are connected.  Where possible, 
the condenser can be placed in the 
coil or IF. can with excellent results. 

If shielding braid is used on the 
connections to the diode plate, or the 
A.V.C. feed condensers, without the in-
sertion of the resistors, the capacity of 
the shielded wire will be placed, vir-
tually in parallel with the I.F. wind-
ing, and the trimmer on this winding 
will not peak. 
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here they a r e . . .  " T H E  B I G 2" 
in  radio testing gear! II

*T"I f  f . . ■. | . i .  r * _  I  i!I he e fficiency  and reliability of these Palec instrum ents is attested by dozens of unsolicited testi- 
m onials from satisfied users, as well as by reports from independent authorities such as State and 
Com m onwealth Governm ent Departm ents. In addition to the basic instrum ents covered, Palec also 
offers a full range of precision workshop and laboratory m eters and instrum ents of all types. In
cluded in this range are cathode-ray oscillographs, beat-frequency oscillators, a diode-rectifier 
V .T .V .M . resistance and capacitance decade boxes, counter and portable-type valve testers, 
sensitiv ity  voltm eters and a variety of m ulti-testers.

Every year brings an increase in the complexity of radio receiver 
design and, with it, a greater need for precision servicing. Corre
spondingly, service instruments must be built to more exacting specifi- 
cations, to meet requirements that did not even exist a few years ago.

' ^ 1̂ The Palec "G "  series cf all-wave oscillators have been desiqned tc
anticipate these requirements and such desirable features as equalised 
output from band to band, constant depth sine-wave modulation, a 
ratio-calibrated attenuator system capable of giving reliable repeat 
readings, a frequency-stabilised oscillator, and a .5 %  accurate direct- 
reading dial have been incorporated. Many of these features pre
viously were only found in instruments listing at ten times (and more) 
the price of this unit, so that the serviceman now can achieve labora
tory precision at a price he can afford to pay.
Palec "G "  series All-W ave Oscillators are available in three basic 
types, each with or without a built-in output meter, as required 
thus making six types in all, as under:—
Model GA . . . .  A C  o p e ra te d ................................................... £11
Model G A O  . . . A C  operated with built-in Output M eter £15  
Model G A V  . , . A C-V ibrator dual operation from A .C .

mains or 6 v. ,-ccu m u la te r .................. £13
A C-V ibrator with built-in  output M eter £17
Battery o p e ra te d ................... .....................£11
Battery operated with built-in Output

M e t e r .............................................................£15
A worthy companion to the "G "  series of oscillators is found in the 
Palec model "V C T "  valve and the circuit tester. This compact instru
ment combines the functions of a standard valve emission and leakage 
tester with those of an elaborate multimeter and condenser tester, 
and, with a "G "  series oscillator, provides the technician with the 
basic instruments essential to rapid and accurate receiver servicing.
An outstanding feature of the "V C T "  it its four-range provision for 
resistance measurements, enabling continuous readings to be effected 
over the range from 0.1 ohm to 10 megohms, while a high-sensitivity 
neon indicator provides reliable leakage tests on resistances ranging 
up to several hundred megohms. Other features are electrolytic con
denser tests for leakage at operating voltage, complete D .C ., A .C . 
and Output voltage tests and a wide range of direct current measure
ments. Sockets and complete instructions are provided for the 
testing of all standard valve types used in Australasia.
In addition tt> the standard model for A .C . mains operation,, the "V C T "  
is also available with a built-in vibrator unit which permits optional 
operation from either A .C . mains or a 6 v. accumulator.
Standard A .C . model " V C T " .........................................................£15  10 0
Dual-power A .C ./V ib rato r model " V C T " .................................£ 1 7  17 0

11111 r 1 Prices subject to alteration without notice . . .  all instruments plus sales tax
send tor free illustrated catalogue.

Model GA VO  
Model GB . . 
Model GBO .

15
15

15
15
15
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here they are...  "THE  BI G  2" 
in radio testing gear! 

The efficiency and reliability of these Palec instruments is attested by dozens of unsolicited testi-
monials from satisfied users, as well as by reports from independent authorities  such as State and 
Commonwealth Government Departments.  In addition to the basic instruments covered, Palec also 
offers a full range of precision workshop and laboratory meters and instruments of all types.  I n-
cluded in this range are cathode-ray oscillooraphs, beat-frequency oscillators, a diode-rectifier  type 
V.T.V.M. resistance and capacitance decade boxes, counter and portable-type valve testers, high-
sensitivity voltmeters and a variety of multi-testers. 

Every year brings an increase in the complexity of radio receiver 
design and, with it, a greater need for precision servicing.  Corre-
spondingly, service instruments must be built to more exacting specifi-
cations, to meet requirements that did not even exist a few years ago. 
The Palec "G" series of all-wave oscillators have been designed tc 
anticipate these requirements and such desirable features as equalised 
output from band to band, constant depth sine-wave modulation, a 
ratio-calibrated attenuator system capable of giving reliable repeat 
readings, a frequency-stabilised oscillator, and a .5% accurate direct-
reading dial have been incorporated.  Many of these features pre-
viously were only found in instruments listing at ten times land more/ 
the price of this unit, so that the serviceman now can achieve labora-
tory precision at a price he can afford to pay. 

Palec "G" series All-Wave Oscillators are available in three basic 
types, each with or without a built-in output meter, as required 
thus making six types in all, as under: — 
Model GA . . . AC operated . .  . .  . . . . Ell 15  0 
Model GAO . . . AC operated with built-in Output Meter £15 15  0 
Model GAV .  . AC-Vibrator dual operation from A.C. 

mains or 6 v. e.ccumulator  . .  £13 15  0 
Model GAVO . AC-Vibrator with built-in output Meter £17 15  0 
Model GB . . . . Battery operated . .  . . . . .  15  0 
Model GBO . . . Battery operated with built-in Output 

A worthy companion to the "G" series of oscillators is found in the 
Palec model "VCT" valve and the circuit tester. This compact instru-
ment combines the functions of a standard valve emission and leakage 
tester with those of an elaborate multimeter and condenser tester, 
and, with a "G" series oscillator, provides the technician with the 
basic instruments essential to rapid and accurate receiver servicing. 
An outstanding feature of the "VCT" it its four-range provision for 
resistance measurements, enabling continuous readings to be effected 
over the range from 0.1 ohm to 10 megohms, while a high-sensitivity 
neon indicator provides reliable leakage tests on resistances ranging 
up to several hundred megohms. Other features are electrolytic con-
denser tests for leakage at operating voltage, complete D.C., A.C. 
and Output voltage tests and a wide range of direct current measure-
ments.  Sockets and complete instructions are provided for the 
testing of all standard valve types used in Australasia. 
In addition to the standard model for A.C. mains operation, the "VCT" 
is also available with a built-in vibrator unit which permits optional 
operation from either A.C. mains or a 6 v. accumulator. 
Standard A.C. model "VCT"  •  ,  £15 10  0 
Dual-power A.C./Vibrator model "VCT"  £17 17  0 

Prices subject to alteration without notice  all instruments plus sales tax . . . 
send for free illustrated catalogue. 

15 

PATON  ELECTRICAL  PTY.  LTD.,  90  VICTORIA  STREET',  ASHFIELD.  ''PHONES: UA 1960...1982 

AUSTRALIA'S LEADING MANUFACTURERS OF LABORATORY AND TESTING EQUIPMENT. 
Distributors: 

Obtainable from HOMECRAFTS PTY. LTD. —LA WRENCE & HAN SEN PTY. LTD., and all leading Distributors.   

A.C. ADVT. P.S. W. 1 
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BATTERY DUAL-WAVE FOUR

Coil K it.—Aerial and Oscillator 
dual wave coils with padder 
condensers to suit.

C l, C3, 05, C7, C ll.  — .1 mfd. 
tubular condensers.

C3.—.5 mfd. tubular condenser.
C4, CS, C9.—.0001 mfd. mica con

densers.
C6.—.05 mfd. tubular condenser.
CIO, C12.— .02 tubular condensers.
C13.— .01 mfd. tubular condenser.
C14.—25 mfd. 500 volt electro

lytic condenser.
G l, G2.—Two gang condenser 

with dial.
IF1, IF2— Intermediate frequency 

transformers 465 k.c.
LS. — Permagnetic speaker to 

match output tube.

R l, R12.—250,000 ohm resistors.
R2.—30,000 ohm resistor.
R3.—20,000 ohm resistor.
R4.—50,000 ohm resistor.
R5.—60,000 ohm resistor.
R6.—75,000 ohm carbon resistor.
R7.—100,000 ohm resistor.
R8.—2 megohm resistor.
R9, R10, R13.—500,000 resistors.
R ll .— 1 megohm resistor.
R14.—10,000 ohm resistor.
R15.—300 ohm wire wound re

sistor.
SW, VC.—500,000 ohm potentio

meter with battery switch.
VALVES.— 1C6, 1C4, 1K6 and 

1F4, with sockets to suit.
SUNDRIES.— Two valve shields, 

hook-up wire, grid clips, nuts 
and bolts, two knobs, two bank 
Yaxley multi-switch and four 
terminals.

SHORT-WAVE HEADPHONE 
SUPER FOUR
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BATTERY DUAL-WAVE FOUR 

Coil Kit.—Aerial and  Oscillator 
dual wave coils  with  padder 
condensers to suit. 

Cl, C. C5, C7, Cll. — .1 mfd. 
tubular condensers. 

C3.—.5 mfd. tubular condenser. 
C4, C8, C9.—.0001 mfd, mica con-
densers. 

C6.—.05 mfd. tubular condenser. 

C10, C12.—.02 tubular condensers. 

C13.—.01 mfd. tubular condenser. 
C14.-25 mfd. 500  volt  electro-
lytic condenser. 

GI,  G2.—Two  gang  condenser 
with dial. 

IF!, IF2—Intermediate frequency 
transformers 465 k.c. 

LS. — Permagnetic  speaker  to 
match output tube. 

R1, R12.-250,000 ohm resistors. 
R2.-30,000 ohm resistor. 
R3.-20,000 ohm resistor. 
R4.-50,000 ohm resistor. 
R5.-60,000 ohm resistor. 
R6.-75,000 ohm carbon resistor. 
R7.-100,000 ohm resistor. 
R8.-2 megohm resistor. 
R9, R10, R13.-500,000 resistors. 
R11.-1 megohm resistor. 
R14.-10,000 ohm resistor. 
R15.-300 ohm wire wound re-
sistor. 

SW, VC.-500,000 ohm potentio-
meter with battery switch. 

VALVES.-106,  1C4,  1K6  and 
1F4, with sockets to suit. 

SUNDRIES.—Two valve shields, 
hook-up wire, grid clips, nuts 
and bolts, two knobs, two bank 
Yaxley multi-switch and four 
terminals. 

SHORT-WAVE HEADPHONE 
SUPER FOUR 
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Battery, Aircell, or Vibrator D/W 5
CHASSIS: Measuring 15 inches 

by 9 inches by 2% inches.
CO IL K IT : Dual-wave iron- 

cored aerial, R.F., and 465 k.c. 
oscillator coils.

C l, C2, C5, C7.—.05 mfd. tubular 
condensers.

C3, C9, CIO, CH.— .0001 mfd. mica 
condensers.

C4, C8, C14.— .1 mfd. tubular con
densers.

C6.— .5 mfd. tubular coAensers.
C12, C13.— .02 mfd. mica conden

sers.

DS.— Permanent magnet type dy
namic speaker to suit 15,000 
ohm load.

G l, G2, G3.— Three-gang tuning 
condenser to suit coii kit.

IF1, IF2.— 465 k.c. iron-cored I.F. 
transformers.

PD.— 465 k.c. padder condenser.
PD1.— Short wave padder to suit 

coils (.004 mfd. with home- 
wound type).

E l, R8.— .1 megohm carbon resis
tor.

R2, R3, R5, R15.— 50,000 ohm car
bon resistors.

R4.—29,000 ohm carbon resistor.

R6, R9, R10, R l l ,  R13.— 1 megohm 
carbon resistors.

R7.—75,000 ohm carbon resistor.
R12.—250,000 ohm carbon resistor.
R14.—200,000 ohm carbon resistor.
S.— Single pole double throw 

pick-up switch.
SI.— Battery switch built into VC.
VALVES.—Two lC4’s, one each 

1C6, 1X6 and ID ! (or 1F4 for 
air-cell use).

VC.— 500.000 ohm potentiometer 
with switch.

NOTE.—Resistor R X A  is needed 
only for air-cell operation.

Vibrator operation demands that a special vibrator filament choke, by-passed on the filament side by 
a 500 mfd. 12 volt electrolytic condenser, should be inserted between the filament supply switch and the

positive side of the filaments.

PARTS LIST FOR S/W HEADPHONE SUPER 4
CHASSIS: Measuring 12»£' inches 

by 8 inches by %'A inches 
complete with shields.

C l.—25 mfd. M.E.C. Trimmer 
Condenser.

C2, C5.—.01 mfd. mica con
densers.

C3, C6, C7.—.1 mfd. mica con
densers.

C4.— .0001 mfd. mica condenser.
C8.—25 mfd. 35 volt electrolytic 

condenser.
C9.—.01 mfd. tubular condenser.
CIO, C ll.— .002 mfd. tubular con

densers.
Cl 2, C13.—.5 mfd. tubular con

densers.
D IAL.—To suit tuning condensers.
E l, E2.—8 mfd. 500 volt electro

lytic condensers.

G l, G2.—20 mmfd isolantite in 
sulated midget condensers.

IF1, IF2.— 465 k.c. intermediate 
frequency transformers.

L.— See text.
P.T.—Power Transformer, 385-0- 

385 aside at 60 milliamperes, 
one 5 volt 2 ampere, one 6.3 
volt two amperes.

R.F.C.—Radio Frequency Choke.
R I, R5.— 500 ohm 1 watt resistor.
R2.— 50,000 Vi watt resistor.
R3.— 50,000 ohm wire-wound po

tentiometer to carry 10 m illi
amperes.

R4.— 450 ohm wire-wound resis
tor to carry 10 milliamperes.

R6.—2500 ohm wire-wound poten
tiometer.

R7.—25,000 ohm carbon type po
tentiometer.

(For Coil Details See Page 59)

R8.— 10,000 ohm I  watt resistor.
R9.—2500 ohm wire-wound resis

tor to carry 100 milliamperes.
SOCKETS: Two 4-pin isolantite 

sockets, one isolantite octal 
socket, three octal sockets, one
4-pin socket.

T l,  T2.— 100 mmfd. isolantite mid
get condensers.

VALVES: One each 6L7, 6C5, 6K7, 
6N7 and 80.

SUNDRIES: W iring flex, nuts and 
bolts, solder lugs, some tinned 
wire, 8 4-pin 1*4 inch diameter 
coil formers, a 4oz. reel of 22 
gauge D.S.C. wire, a small quan
tity of 30 gauge enamel-cover- 
cd wire, 4 terminals, 4 knobs,
2 small bakelite dials, 3 yards 
o f shielded wire and one flex
ible coupling.
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PARTS LLIISSTT  FOR S/ W HEADPHONE SUPER 4 

Battery, Aircell, or Vibrator D/W 5 
CHASSIS: Measuring 15 inches 
by 9 inches by 2% inches. 

COIL  KIT:  Dual-wave  iron-
cored aerial, R.F., and 465 k.c. 
oscillator coils. 

Cl, C2, C5, C7.--.05 mfd. tubular 
condensers. 

C3, C9, CIO, C11. —.0001 mfd. mica 
condensers. 

Cl, C8, C14. —.1 mfd. tubular con-
densers. 

C6.— .5 mfd. tubular codtensers. 

C12, C13.—.02 mfd. mica conden-
sers. 

DS. —Permanent magnet type dy-
namic speaker to suit  15,000 
ohm load. 

GI, G2, G3. —Three-gang tuning 
condenser to suit coil kit. 

IF1, 1E2. -465 k.c. iron-cored I.F. 
transformers. 

PD. -465 k.c. padder condenser. 
PD1. —Short wave padder to suit 
coils  (.004 mfd, with  home-
wound type). 

RI, I18. —.1 megohm carbon resis-
tor. 

112, 113. R5, R15.-50,000 ohm car-
bon resistors. 

R4. -21,000 ohm carbon resistor. 

116, 119, R10. R11, R13.-1 megohm 
carbon resistors. 

R7. -75,000 ohm carbon resistor. 

R12.-250,000 ohm carbon resistor. 
R14.-200,000 ohm carbon resistor. 
S. —Single  pole  double  throw 
pick-up switch. 

SL—Battery switch built into VC. 
VALVES. —Two 1C4's, one each 
IC6, 1K6 and 1D1 (or 1F4 for 
air-cell use). 

VC. -500.000 ohm  potentiometer 
with switch. 

NOTE. —Resistor RNA is needed 
only for afr-cell operation. 

Vibrator operation demands that a special vibrator filament choke, by-passed 
a 500 mfd. 12 volt electrolytic condenser, should be inserted between the filament 

positive side of the filaments. 

on the filament side by 
supply switch and the 

vi 

459 

CHASSIS: Measuring 12¼. inches 
by 8V2 inches by 2¼  inches 
complete with shields. 

CL-25 mfd.  M.E.C.  Trimmer 
Condenser. 

C2,  C5. —.01  mfd.  mica  con-
densers. 

C3, C6, C7. —.1 mfd. mica con-
densers. 

C4.—.0001 mfd. mica condenser. 
C8. -25 mfd. 35 volt electrolytic 
condenser. 

C9.—.01 mfd. tubular condenser. 
CIO, C11. —.002 mfd. tubular con-
densers. 

C12, C13.—.5 mfd. tubular con-
densers. 

DIAL.—To suit tuning condensers. 
El, E2. -8 mfd. 500 volt electro-
lytic condensers. 

V2  V3 

V4 

1F2 

GI, G2.-20 mmfd isolantite in-
sulated midget condensers. 

IF1,  IF2.--465 k.c.  intermediate 
frequency transformers. 

L.—See text. 
P.T. —Power Transformer, 385-0-
385 aside at 60 milliamperes, 
one 5 volt 2 ampere, one 6.3 
volt two amperes. 

R.F.C. —Radio Frequency Choke. 
RI, R5. -500 ohm 1 watt resistor. 
R2.-50,000  watt resistor. 
R3.-50,000 ohm wire-wound po-
tentiometer to carry 10 milli-
amperes. 

R4. -450 ohm wire-wound resis-
tor to carry 10 milliamperes. 

R6.-2500 ohm wire-wound poten-
tiometer. 

117. -25,000 ohm carbon type po-
tentiometer. 

(For Coil Details See Page 59) 

TO FILS 
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118. -10,000 ohm 1 watt resistor. 
R9. -2500 ohm wire-wound resis-
tor to carry 100 milliamperes. 

SOCKETS: Two 4-pin isolantite 
sockets,  one  isolantite  octal 
socket, three octal sockets, one 
4-pin socket. 

Ti, T2. -100 mmfd, isolantite mid-
get condensers. 

VALVES: One each 6L7, 6C5, 6K7, 
6N7 and 80. 

SUNDRIES: Wiring flex, nuts and 
bolts, solder lugs, some tinned 
wire, 8 4-pin 1% inch diameter 
coil formers, a 4oz. reel of 22 
gauge D.S.C. wire, a small quan-
tity of 30 gauge enamel-cover-
ed wire, 4 terminals, 4 knobs, 
2 small bakelite dials, 3 Yards 
of shielded wire and one flex-
ible coupling. 
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De Luxe Short-Wave Battery 6
v rA£7?

o
o
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CHASSIS.— Measuring 14 inches 
by Z>A inches.

C l. C3, C5.— 180 mmfd. variable 
condensers.

C2, C4, C6.— 35 mmfd. ganged 
variable condensers.

C7.— Trimmer condenser on I.F. 
transformer secondary.

C8.— 15 mmfd. variable condenser.
C9.— .25 sifd. tubular condenser.
CIO.— .5 mfd. tubular condenser.
C ll , C12, C14, C15, C23, C24.—  

.1 mfd. tubular condensers.
C13. C22.— .05 mfd tubular con

densers.
C17, C19, C20, C25.— 100 mmfd. 

mica condensers.
C18.— 5 mmfd. condenser.
C21.— 250 mfd. mica condensers.

PARTS LIST :
I)S.— Permanent magnet Dynamic 

Speaker witli 15,000 ohm input 
transformer.

IF1, IF2.-—465 k.c. iron-cored I.F. 
transformers.

IF3.— Air-cored 465 k.c. I.F. trans
former for B.F.O. unit.

RFC.— 120 turns 30 gauge S.W.G. 
S.S.C. wire on half-inch former.

KFC1.— Radio frequency choke.
R l, R6.— 100,000 ohm potentio

meters.
R2, R12, R13.— 50,000 ohm. 1 watt 

carbon resistors.
R3.— 60,000 ohm 1 watt carbon 

resistor.
R4, R8.— 2000 ohm 1 watt carbon 

resistors.
R5.— 1 megohm 1 watt carbon re

sistor.

R7.— 100.000 ohm 1 watt carbon 
resistor.

R9, R14.— 250,000 ohm 1 watt car
bon resistor.

R10.— 500,000 ohm potentiometer.
R ll.— 20,000 ohm 1 watt carbon 

resistor.
SI, S3.— Single pole single throw 

toggle switch.
VALVES.— Two lC4’s, one each 

1C6, 1K4, 1D4, and 30, with 
sockets to suit. -------

SUND RIES. —  Hook-up wire, 
shielded wire, coil winding 
wires, four 4-pin sockets, 12 4- 
pin formers, 4 grid clips, dial,
8 knobs, 5 valve shields, ma
chine screws and nuts and alum
inium . for shields.

CO IL DETAILS
Wavelength 

in Metres

A E R IA L  R .F. O SC ILLA T O R
Primary Secondary Primary Secondary Primary Secondary

Turns W ire Turns W ire Tap Turns W ire Turns Wire Turns Wire Turns Wire

128-57 ................. ..........  9 a 33 b 1 25 a 33 b 10 a 36 b

58-25 ..................... a 15% c % 11 a 15 c 5 a 15% c

275-11.5 ................ a 5% d % 4% a 5% d 4 a 5 d

21-9 .8 .................... .. .. 1% a ' 27s d % 1% a 2% d 2% a 2% d

A ll coils are wound on 1% inch former, and where tapping is required measurement is taken rfom the bottom end 
o f the secondary windings.

(a) 30 gauge S.W.G. d.s.c. wire interwound in secondary from the bottom end.
(b) 28 gauge S.W.G. enamel wire wound 32 turns per inch.
(c) 29 gauge S.W.G. tinned copper wire wound 10 turns per inch.
(d ) 18 gauge S.W.G. tinned copper wire wound 6 turns per inch.
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De Luxe Short-Wave Battery 6 

PARTS LIST : 
CHASSIS. —Measuring 14 inches 
by 21/2 inches. 

Cl, C3, C5. -180 mead. variable 
condensers. 

C2, C4, C6.-35 mmfd.  ganged 
variable condensers. 

C7. —Trimmer condenser on LE. 
transformer secondary. 

C8.-15 ininfd. variable condenser. 
C9.—.25 ,tfd. tubular condenser. 
C10.—.5 mfd. tubular condenser. 
C11, C12. C14, C15, C23, C24. — 
.1 mfd. tubular condensers. 

C13  C22. —.05 mfd tubular con-
densers. 

C17, C19, C20, C25. -100 mmfd. 
mica condensers. 

C18. -5 mmfd. condenser. 
C21.-250 mfd. mica condensers. 

DS. —Permanent magnet Dynamic 
Speaker with 15.000 ohm input 
transf uriner. 

IF1, 1F2. —I65 k.c. iron-cored I.F. 
transformers. 

1F3. —Air-cored 465 k.c. LE. trans-
former for B.F.O. unit. 

RFC. -120 turns 30 gauge S.W.O. 
S.S.C. wire on half-inch former. 

RFC1.—Radio frequency choke. 
RI, 116.-100,000 ohm  potentio-
meters. 

R2, R12, R13. -50.000 ohm. 1 watt 
carbon resistors. 

R3. -60.000 ohm  1 watt carbon 
resistor. 

R4, R8. -2000 ohm 1 watt carbon 
resistors. 

R5.-1 megohm 1 watt carbon re-
sistor. 

AERIAL 
Wavelength  Primary  Secondary 
in Metres  Turns Wire  Turns Wire  Tap 

COIL DETAILS 
R.F. 

R7. -100.000 ohm 1 watt carbon 
resistor. 

R9, R14.-250,000 ohm 1 watt car-
bon resistor. 

R10. -500,000 ohm potentiometer. 
R11. -20,000 ohm 1 watt carbon 
resistor. 

Si, S3. —Single pole single throw 
toggle switch. 

VALVES. —Two 1C4's,  one each 
106, 1K4, 1D4, and 30, with 
sockets to suit.  - 

SUNDRIES. —  Hook-up  wire. 
shielded  wire,  coil  winding 
wires, four 4-pin sockets, 12 4-
pin formers. 4 grid clips, dial, 
8 knobs, 5 valve shields, ma-
chine screws and nuts and alum-
inium for shields. 

Primary  Secondary 
Turns Wire Tur ns Wire 

OSCILLATOR 
Primary  Secondary 
Turns Wire Turns Wire 

128-57 .. 

58-25 .. 
27 5-11.5 .. 

9  a  33  b 
51/2  a  15 1/2 e 

21/2 a  53:i  d 
1%  a  - 2%  d 

1 25  a 
11  a 

4%  a 
1%  a 

33  b 

15  e 

51/2 d 

27/s  d 

10  a 

5  a 
4  a 
21/2 a 

36 
15 1/2 

5 
2% 

d 
d 

All coils are wound on 11/2 inch former, and where tapping is required measurement is taken rfom the bottom end 
of the secondary windings. 

(a)  30 gauge S. W.G. d.s.c. wire interwound in secondary from the bottom end. 
(b)  28 gauge S. W.G. enamel wire wound 32 turns per inch. 
(e)  29 gauge S. W.G. tinned copper wire wound 10 turns per inch. 
(d)  18 gauge S. W.G. tinned copper wire wound 6 turns per inch. 
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i t /

0.5 UNIVERSAL. 40/60 Cycles, 
12in. turntable, automatic stop

.......................................£6/7/6
Odd Voltage Type.

3 2 -v o lt .............................. £7/5/
6 - v o l t .............................. £7/5/

MUSICGRAM, consists oi an 
A.C.7.E. motor, mounted in a 
strong and handsomely fixed 
carrying case. Pitted with 
volume control needle cup, etc. 
I t  is all ready to connect up to 
the standard radio set, £6/19/6.

R AD IO G RAM  U N ITS complete. 
This unit consists o f motor and 
pickups mounted on the one 
plate. This has the advantage 
of simplifying mounting and en
sures a neater job.
A.C.6.B. S e n io r ............. £7/10/
A.C.7E J u n io r ............. £5/-/-

HEAVS OUTS' INDUCTION 
MOTOR, as used by B.B.C. This 
is really a super motor, and 
should be used whenever an out
standing job is required,
201, Single Speed .. . £6/19/6 
201A. Two Speed, 78/33 

R.P.M ........................  £8/19/6

Window> Display Turntables. 
lOin. A.C. Turntables £5/17/6 
12in. A.C. Turntables £6/15/
lOin. A.C./D.C................ £8
12in. A.C./D.C. . . . .  £8/15/

STANDARD A.C.6 MOTOR, com
plete with automatic stop £4/10/

RECORD CHANGERS. Takes 
eight 10-inch or eight 12-inch 
records. Compact and mounted 
in Florentine base plate.
R.C. 10—A.C. Model £10/15/ 
R.C. 11—A.C./D.C. . . £12/10/6

-E " TYPE  P ICKU P. Garrards 
latest release ........................  35/

•  Garrard Motors and Phono-equipment are British and 
are made throughout by Garrard Engineering Co. of 
London. Garrard motors are used extensvely by B .B .C .

and mdny leading Radio stations throughout the world. 
W hether it be for Broadcasting, Public Address, Do
mestic Phono-equipment, Garrard has it.

RE6.R0SEtC0.PTV. LTD.
ELECTRICAL • RADIO - AUTOMOTIVE ^GENERAL MERCHANDISE
58 MARGARET ST. SYDNEY

PHONE

BW2114
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-E" TYPE PICKUP.  Garrards 
latest release ..  .. 35/ 

RECORD  CHANGERS.  Takes 
eight 10-inch or eight 12-inch 
records. Compact and mounted 
in Florentine base plate. 
R.C. 10—AC. Model  £10/15/ 
R.C. 11 —A.C./D.C. . . £12/10/6 

U.5 UNIVERSAL. 40/60 Cycles, 
12M. turntable, automatic stop 

Odd Voltage Type. 
32-vol; £7/5/ 
6-volt ..  .. £7/5/ 

AIUSICGRAM.  consists  01  an 
A.C.7.E.  motor,  mounted in a 
strong  and  handsomely  fixed 
carrying  case.  Fitted  with 
volume control needle cup, etc. 
It is all ready to connect up to 
the standard radio set, £611916. 

RADIOGRAM UNITS complete. 
This unit consists of motor and 
pickups  mounted  on  the one 
plate.  This has the advantage 
of simplifying mounting and en-
sures a neater job. 
A.C.6.B. Senior .. .  . £7/10/ 
A.C.7E Junior ..  £5/-/-

• Garrard Motors and Phono-equipment are British and 
are made throughout by Garrard Engineering Co. of 
London.  Garrard motors are used extensvely by B.B.C. 

Page 57 

HEAVY  DUTY  INDUCTION 
MOTOR, as used by B.B.C. This 
is really a super  motor,  and 
should be used whenever an out-
standing job is required. 
201. Single Speed .. . £6/19/6 
201A. Two Speed. 78/33 
R.P.M.  ..  . £8/19/6 

Window Display Turntables. 
10in. A.C. Turntables  £5/17/6 
12M. A.C. Turntables  £6/15/ 
10in. A.C./D . C   £8 
12in. A.C./D.C. . .  .  £81151 

STANDARD A.C.6 MOTOR, com-
plete with automatic stop £4/10/ 

and many leading Radio stations throughout the world. 
Whether it be for Broadcasting, Public Address, Do-
mestic Phono-equipment, Garrard has it. 

,141 REG. ROSE rr CO. PTY. LTD. 
_le  •jm'ess, ELECTRICAL • RADIO•AUTOMOTIVE &GENERAL MERCHANDISE 

e  58 MARGARET ST. SYDNEY 
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A Simple Dual-Wave Five
■J  V3

Chassis.—Measuring 13 inches by 
inches by 3 inches.

Coii K it.— Special dual wave type 
unit covering broadcast band, 
and one short wave band.

Cl, C2, C4, C5, C6, C12.— .1 mfd. 
tubular condensers.

C3, C7.—.0001 mfd. mica conden- 
sers.

C8, C13, C15.— .02 mfd. tubular 
condensers.

C9.—.0002 mfd. mica condenser.
CIO, C14—25 mfd. 35 volt elec
trolytic condensers.
C ll.— .05 mfd. tubular condenser.
C16.—.5 mfd. tubular condenser.
E l, E2.—8 mfd. 500 volt electro

lytic condensers.
G l, G2.—2 gang type F. condenser 

with suitable dial.

This under chassis 
view of the Simple 
Dual Wave Five will 
give the constructor an 
idea of the best layout 
for a set of this kind. 
The power section 
should be kept well 
away from the tuning 
circuit, and all leads 

kept short.

VS

bed
PT  P O W g P O ftftvic

PARTS LIST :
IF l, IF2.— Iron core type 465 k.c. 

Intermediate frequency trans
formers.

PT.—Power transformer 385-0- 
385, 1 5 volt 2 ampere, 1 6.3 
volt 3 ampere.

R I, R l l :  250,000 ohm resistors.
R2.— 20,000 ohm resistor.
R3.—50,000 ohm resistor.
R4.— 300 ohm wire wound resistor.
R5.—250 ohm wire wound resis

tor.
R6.—30,000 ohm resistor.

R7, R9, R10, R14.— 1 megohm re
sistors.

R8.—2000 ohm W'ire wound resis
tor.

R12.—500.000 ohm resistor.
R13.— 400 ohm wire wound resis

tor.
R15.— 10,000 ohm resistor.
Speaker.—Dynamic speaker, 2500 

field, to suit 42 valve.
Valves.— One each type 6A7, 6D6, 

6B7S, 42 and 80, with sockets.
VC.—500,000 ohm volume control.
Sundries.— Wiring flex, bolts and 

nuts, three valve shields, one 4 
pin speaker socket, 4 terminals, 
some shielded wire, some tinned 
copper wire, solder, lugs, three 
grid clips, three knobs, power 
flex and plug.

The use of a dual wave 
switch-coil unit (illus
trated in the top right- 
hand corner of the 
photograph) and the 
reduction of the num
ber of components to a 
minimum, has resulted 
in a simple and econo
mical set from which 
the novice will obtain 

excellent results.
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A Simple Dual-Wave Five 

Chassis. —Measuring 13 inches by 
inches by 3 inches. 

Coil Kit.—Special dual wave type 
unit covering broadcast band, 
and one short wave band. 

Cl, C2, C4, C5, C6. C12. —.1 mfd. 
tubular condensers. 

C3, C7.—.0001 mfd. mica conden-
sers. 

C8, C13, C15. —.02 mfd. tubular 
condensers. 

C9. —.0002 mfd. mica condenser. 
C10, C14.-25 mfd. 35 volt elec-
trolytic condensers. 
C11. —.05 mfd. tubular condenser. 
C16.—.5 mfd. tubular condenser. 
El, E2.-8 mfd. 500 volt electro-
lytic condensers. 

GI, G2.-2 gang type F. condenser 
with suitable dial. 

This  under  chassis 
view  of  the  Simple 
Dual Wave Five  will 
give the constructor an 
idea of the best layout 
for a set of this kind. 
The  power  section 
should be  kept well 
away from the tuning 
circuit, and all leads 

kept short. 

PARTS LIST : 
IF1, IF2.—Iron core type 465 k.c. 
Intermediate  frequency trans-
formers. 

PT.—Power  transformer  385 -0 - 
385, 1 5 volt 2 ampere, 1 6.3 
volt 3 ampere. 

RI, R11: 250,000 ohm resistors. 
R2.-20,000 ohm resistor. 
R3. -50,000 ohm resistor. 
R4. -300 ohm wire wound resistor. 
R5. -250 ohm wire wound resis-
tor. 

R6. -30,000 ohm resistor. 

R7, R9, R10, R14. -1 megohm re-
sistors. 

R8. -2000 ohm wire wound resis-
tor. 

R12. -500,000 ohm resistor. 
R13. -400 ohm wire wound resis-
tor. 

R15. -10,000 ohm resistor. 
Speaker.—Dynamic speaker, 2500 
field, to suit 42 valve. 

Valves.—One each type 6A7, 6D6, 
6B7S, 42 and 80, with sockets. 

VC. -500,000 ohm volume control. 
Sundries.—Wiring flex, bolts and 
nuts, three valve shields, one 4 
pin speaker socket, 4 terminals, 
some shielded wire, some tinned 
copper wire, solder, lugs, three 
grid clips, three knobs, power 
flex and plug. 

The use of a dual wave 
switch-coil unit (illus-
trated in the top right-
hand  corner  of  the 
photograph)  and  the 
reduction of the num-
ber of components to a 
minimum, has resulted 
in a simple and econo-
mical set from which 
the novice will obtain 
excellent results. 
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A.C. DUAL-WAVE SUPER 6

PARTS LIST :
C H ASSIS : 16 gauge aluminium  

measuring 14 inches by 10 
inchcs by 3 inches.

C O IL  K IT : Standard broadcast 
and short wave aerial, R.F. and 
oscillator coils.

C l, C4, C15, C19: .05 mfd. tubu
lar condensers.

C2, C3, C6, C7, C9, C12, C18: .1 
mfd. tubular condensers.

C5, CIO, C13: .0001 mfd. mica 
condensers.

C8: 8 mfd. 300 volt electrolytic 
condenser.

C ll ,  C17, C20: 25 mfd. 25 volt 
electrolytic condensers.

C14: .00025 mfd. mica condenser.
C16: .02 mfd. tubular condenser.
C21: .5 mfd. tubular condenser.
D IA L : To suit gang condenser.
DS: To match 42 valve field wind

ing 2000 ohms.
E l, E2: 8 mfd. 500 volt electro

lytic condensers.
G l, G2, G3: Three gang con

denser to suit coil kit.
IF1, IF2: 465 k.c. iron cored I.F. 

transformers.
PD1, PD2: Supplied with coil kit.
P T : Power transformer, 385-0-385 

v. at 80 m.a., 6.3 v. at 2.5 a. and
5 v. at 2 a.

R l, R3, R10, R18: 100,000 ohm 
carbon resistors.

R2, R5: 300 ohm 50 m.a. W .W . re
sistors.

R4: 50,000 ohm carbon resistor.
R6: 20.000 ohm carbon resistor.
R7: 750,000 ohm carbon resistor.
R8. R13, R14: 1 megohm carbon 

resistors.
R9: 350 ohm 50 m.a. W .W . resis

tor.
R l l : 500,000 ohm carbon resistor.
R12: 2000 ohm 50 m.a. W .W . re

sistor.
R15: 250,000 ohm carbon resistor.
R16: 400 ohm 100 m.a. W .W . re

sistor.

R17, R19: 10,000 ohm carbon re
sistors.

V C : 500,000 ohm potentiometer.
VD : 25,000 ohm voltage divider.
VALVES: One each 6D6, 6A7, 

6B7s. 6C6, 42 and 80 with sockets 
to suit.

SU N D R IE S: Hook-up wire, bare 
tinned wire, shielded wire, 
machine scrcws and nuts, power 
flex, two terminals, four pin 
socket, three knobs, four valve 
shields, four grid clips, three 
gang wave change switch, 
aluminium shield pieces and 
S.P.D.T. switch.

Coil Details for Short Wave Headphone Super 4

AE R IA L  CO IL O SC ILLATO R COIL 
W AVELENGTH Turns Spaced Tapping Turns Spaced Tapping

to cover point to cover point

9-15 metres . . .  3% 1 in. Vi turn 3% 1 in. 1% turns
13.5-25 metres . . 6 1 in. % turn 6 1 in. 1% turns
24-42 metres . . . 14 1% in. V2 turn 13 1% in. 4 turns
65-85 metres . . .  38 1% in- % turn 32 1% in. 10 turns

N O T E —Ail coils are wound with 22-gauge double silk covered wire 
on 4-pin plug-in formers having an outside diameter of 1% inches. 
In  determining the position of tapping points measurement is taken 
from the earth end of each coil.

SHORT WAVES   (Listener In Handbook. No. 15) 

A.C. DUAL-WAVE SUPER 6 

PARTS  L 1ST : 
CHASSIS:  16 gauge aluminium 
measuring  14  inches  by  10 
inches by 3 inches. 

COIL KIT:  Standard broadcast 
and short wave aerial. R.F. and 
oscillator coils. 

Cl, C4. C15, C19: .05 mfd. tubu-
lar condensers. 

C2, C3, C6, Cl, C9, C12, C18: .1 
mfd. tubular condensers. 

C5, C10, C13:  .0001 mfd. mica 
condensers. 

C8: 8 mfd. 300 volt electrolytic 
condenser. 

C11, C17, C20: 25 mfd. 25 volt 
electrolytic condensers. 

C14: .00025 mfd. mica condenser. 
C16: .02 mfd. tubular condenser. 
C21: .5 mfd. tubular condenser. 

DIAL: To suit gang condenser. 
DS: To match 42 valve field wind-
ing 2000 ohms. 

El, E2: 8 mfd. 500 volt electro-
lytic condensers. 

GI, G2, G3:  Three gang con-
denser to suit coil kit. 

¡FI, IF2: 465 k.c. iron cored I.F. 
transformers. 

PD1, PD2: Supplied with coil kit. 
PT: Power transformer, 385-0-385 
v. at 80 m.a., 6.3 v. at 2.5 a. and 
5 v. at 2 a. 

R1, R3, R10, R18: 100,000 ohm 
carbon resistors. 

R2, R5: 300 ohm 50 m.a. W. W. re-
sistors. 

R4: 50,000 ohm carbon resistor. 
R6: 20.000 ohm carbon resistor. 
R7: 750,000 ohm carbon resistor. 
R8, RI3, R14: 1 megohm carbon 
resistors. 

R9: 350 ohm 50 m.a. W. W. resis-
tor. 

R11: 500,000 ohm carbon resistor. 
R12: 2000 ohm 50 m.a. W.W. re-
sistor. 

R15: 250,000 ohm carbon resistor. 
R16: 400 ohm 100 m.a. W.W. re-
sistor. 
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R17, 1119: 10,000 ohm carbon re-
sistors. 

VC: 500,000 ohm potentiometer. 
VD: 25,000 ohm voltage divider. 
VALVES:  One  each  6D6,  6A7, 
6B7s, 6C6, 42 and 80 with sockets 
to suit. 

SUNDRIES: Hook-up wire, bare 
tinned  wire,  shielded  wire, 
machine screws and nuts, power 
flex, two terminals, four pin 
socket, three knobs, four valve 
shields, four grid clips, three 
gang  wave  change  switch, 
aluminium  shield  pieces  and 
S.P.D.T. switch. 

Coil Details for Short Wave Headphone Super 4 

AERIAL COIL  OSCILLATOR COIL 

WAVELENGTH  Turns spaced  Tapping Turns Spaced  Tapping 
to cover  point  to cover  point 

9-15 metres  . .  3%  1 in.  % turn  3%.  1 in.  11/2 turns 
13.5-25 metres . .  6  1 in.  ,ii turn  6  1 in.  11/2 turns 
24-42 metres  . .  14  11/2 in.  1/2 turn  13  1% in.  4  turns 
65-85 metres  ..  38  1% in:  % turn  32  1% in.  10  turns 

NOTE.—All coils are wound with 22-gauge double silk covered wire 
on 4-pin ping-in formers having an outside diameter of 1% inches. 
In determining the position of tapping points measurement is taken 
from the earth end of each coil. 
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Universal Re-flexed D/W Super 5

] f 8

CHASSIS.— To suit layout and 
components.

COILS.— Iron-cored Aerial, R.F. 
and Oscillator coils for broad
cast band. Aerial, R.F. and 
Oscillator coils for the S.W. 
band, with padders. (See text.)

B.—Barretter. (See valves.)
C, CX. C19.—.01 mfd. mica con- 

rtprmpr*;.
C l, C4, C7, C15.— .05 mfd. tubu

lar condensers.
C2, C3, C6, C18.— .1 mfd. tubular 

condensers.
C5, C9, C12.— .0001 mfd. mica 

condensers.
C8, C20.—8 mfd. tubular electro

lytic condensers.
CIO, C17.— .02 mfd. tubular con

denser.
C ll,  C16.—25 mfd. 35-volt elec

trolytic condensers.
C13, CH.— .0002 mfd. mica con

densers.

CH.— Special low-resistance filter 
choke.

DIAL.— To suit gang condenser.
D.S.— Permagnetic type speaker 

to suit 25A6G.
G l, G2, G3.— Three gang con

denser to suit coils.
IF1, IF2.— Iron-cored type 465 

k.c. intermediate frequency 
transformers.

R l, R7, R13, R14.—100,000 ohm 
carbon resistors.

R2.— 300 ohm wire wound re- 
sistor.

R3.'—50,000 ohm resistor.
R4.—250 ohm wire wound re- 

sistor.
R5, R17.— 10,000 ohm resistors.
R6.— 13,000 ohm resistor.
R8.— 15,000 ohm resistor.
R9, R15.—500.000 ohm resistors.
R10.— 1 megohm resistor.
R l l .—2000 ohm wire wound re

sistor.

R12.— 250,000 ohm resistor.
R16.— 440 ohm wire wound re- 

sistor.
R18.— 6000 ohm w.w. resistor.
R19, R20.— 100 ohm 100 m.a. 

w.w. resistors.
S. — Single - pole single - throw 

mains switch.
SW1, SW2, SW3, SW4, SW5,
SW6. —  Multi-bank wave-change 

switch.
T l, T2, T3, T4, T5, T6.—M.E.C. 

trimmer condensers.
VALVES— One each 6U7G, 6K8G, 

6G8G. 25A6G, 25Z6G, and a 302 
Barretter, complete with 
sockctsa

VC.—500,000 ohm potentiometer 
with switch.

SUNDRIES.— Wiring flex, three 
valve shields, nuts and bolts, 
two insulated terminals, shielded 
wire, tinned copper wire, power 
flex, solder lugs and three 
knobs.
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Universal Re-flexed D/W Super 5 

CHASSIS.—To  suit  layout  and 
components. 

COILS. —Iron-cored  Aerial,  R.F. 
and Oscillator coils for broad-
cast band  Aerial,  R.F.  and 
Oscillator  coils  for  the S. W. 
band, with padders. (See text.) 

B. —Barretter.  (See valves.) 
C, CX. C19. —.01 mfd. mica con-
densers. 

Cl, C4, C7, C15. —.05 mfd. tubu-
lar condensers. 

C2, C3. C6, C18. —.1 mid. tubular 
condensers. 

C5,  C9,  C12.—.0001  mid,  mica 
condensers. 

C8. C20. -8 mfd. tubular electro-
lytic condensers. 

C10, C17. —.02 mfd. tubular con-
denser. 

C11, C16. -25 mfd. 35-volt elec-
trolytic condensers. 

C13, C14. —.0002 mfd. mica con-
densers. 

CH. —Special low-resistance filter 
choke. 

DIAL.—To suit gang condenser. 
D.S. —Permagnetic  type  speaker 
to suit 25A6G. 

GI,  GZ,  G3.—Three gang con-
denser to suit coils. 

IF1,  IF2. —Iron-cored  type  465 
k.c.  intermediate  frequency 
transformers. 

R1, R7, R13, R14.-100,000 ohm 
carbon resistors. 

R2.-300  ohm  wire  wound  re-
sistor. 

R3. -50,000 ohm resistor. 
R4. -250  ohm  wire  wound  re-
sistor. 

R5, R17. -10.000 ohm resistors. 
R6. -13,000 ohm resistor. 
R8.---15,000 ohm resistor. 
R9, R15. -500,000 ohm resistors. 
R10. -1 megohm resistor. 
R11. -2000 ohm wire wound re-
sistor. 

R12. -250,000 ohm resistor. 
R16. -440 ohm wire wound re-
sistor. 

R18. -6000 ohm w.w. resistor. 
1119,  R20. -100  ohm  100  m.a. 
w.w. resistors. 

S. — Single - pole  single - throw 
• mains switch. 
SW1,  SW2,  SW3,  SW4,  SW5, 
SW6. — Multi-bank  wave-change 
switch. 

Ti, T2, T3, T4, T5, T6. —M.E.C. 
trimmer condensers. 

VALVES —One each 6U7G, 6K8G, 
6G8G. 25A6G, 25Z6G, and a 302 
Barretter,  complete  with 
sockets. 

VC. -500,000  ohm  potentiometer 
with switch. 

SUNDRIES. —Wiring  flex,  three 
valve shields, nuts and bolts, 
two insulated terminals, shielded 
wire, tinned copper wire, power 
flex,  solder  lugs  and  three 
knobs. 
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TRADE MARK

High fidelity audio transformers —  power trans
formers —  filter chokes —  amplifier and receiver 
chassis —  communication receiver cabinets —  loud 

speaker flares.

O BTAIN ABLE FROM A LL DISTRIBUTORS
Wholesale only from the Manufacturers

Trimax Transformers
(A  division of C liff & Bunting Pty. Ltd .)

29 FLEM INGTON ROAD, 
NORTH M ELBOURNE, N .l

F 9 1 2 7  (2 lin es).
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TRADE ABAc MARK 

---.fflor miaimentaineme--

. e • 

High fidelity audio transformers —  power trans-
formers —  filter chokes — amplifier and receiver 

chassis — communication receiver cabinets — loud 

speaker flares. 

OBTAINABLE FROM ALL DISTRIBUTORS 

Wholesale only from the Manufacturers 

Trimax Transformers 
(A division of Cliff & Bunting Pty. Ltd.) 

29 FLEMINGTON ROAD, 
NORTH MELBOURNE, N.1 

F9127 (2 lines). 
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TROUBLE SECTION
Lack of Regeneration —  Coil Connections —  
importance of Inductance-capacity Ratios —  
Oscillator Vagaries —  Frequency Drift —  Image

Effects.
T »E S T0ES the usual run of troubles 

tu which all types of radio receivers 
are heir, there are a number o f addi
tional ones encountered in short wave 
receivers. These in the main are due 
to the more exacting conditions under 
which the short wave receiver must 
operate. In  considering the causes and 
remedies for these it would be as well 
i f  we dealt With the two general types 
o f jshort wave receivers—the simple 
regenerative detector and t r.f. type, 
and the super-heterodyne type— sepa
rately.

In  the regenerative detector type of 
receiver the most common trouble is 
faulty oscillation. This is generally due 
either to incorrectly proportioned feed
back windings, valves which have par
tially lost their emission, unbalanced 
LC ratios or, most common of all, to 
incorrectly wired coils.

First let us take the case of the 
receiver which cannot be brought into 
a state of oscillation. Incidentally this 
can be quickly checked by touching 
the moistened finger on the grid of the 
detector valve. I f  the valve is oscillat
ing a distinct click will be heard in the 
headphones or loud speaker both when 
the finger is placed on the grid terminal 
o f the valve socket and when it is re
moved. Lack of oscillation may be due 
to incorrect connections of the reaction

In  Fig. 1 we have 
shown two wind
ings, L I  the grid 
and L2 the plate. 
Consider them as 
being wound on the 
coil former exactly 
as diagrammed, i.e., 
Both are wound in 
the same direction 
as L l is at the top 
of the former. The 
top of L l  w ill go to 
the grid c f the 
valve and the bot
tom of this wind
ing will go to earth. 
The lower lead of 
the plate \vinding 
L2 joins to the 
plate of the valve 
and the top o f this 
winding, nearest to 
L l, is taken to the 
B supply or to the 
reaction condenser, 
depending upon the 

particular tj pe of feedback being used.

Ce il Connections
rPHE mair point is that when the two
1  windir gs are laid on the coil 
former a specified, the connections 
given are che only ones which will per
mit the i alve to oscillate — providing, 
of coursf. that the feedback winding is 
correct]; proportioned and that a suit
able plate voltage is being applied. Now 
i f  the plate winding is placed above 
the grid winding, its connections must 
be reversed so that the lead of L2 which

is nearest to the grid end of L l  is 
taken to the plate of the valve.

If, as is sometimes done in order 
to minimise frequency shift as re
generation is applied, the reaction 
winding is wound in the reverse direc
tion to the grid winding, then its con
nections are the reverse to those a l
ready given for the similarly wound 
coils. Next let us look at the two 
standard methods of applying re
generation to detector tube.

The first is that in which no direct 
current flows through the plate wind
ing, as shown in Fig. 2. In  this case 
the plate is said to be shunt or parallel 
fed. Under the other method the plate

coil is wired in series with the high 
tension lead. This is effected by tak
ing a lead from the stator plate of 
the condenser RC to the plate of the 
valve and breaking the connection be
tween the latter point and the R.F. 
choke.

In  both cases control of regenera
tion is obtained by means of the 
throttle condenser RC. Both systems 
operate equally well, although it is 
generally found that a smoother con
trol is obtained with the shunt fed 
method. One point which must be 
given special attention with the shunt 
fed system is the radio frequency 
choke RFC.

I f  this choke does not provide a com
plete block to the passage of radio fre 
quency currents the valve will refuse 
to oscillate. The choke also is de
sirable with the series fed circuit but 
does not play such an important part 
as in the shunt fed version. And here 
is another frequent source of trouble 
in regenerative receivers. I t  may be 
found that the detector will function 
perfectly at some frequencies, yet will 
refuse to oscillate at others.

Resonance Effects
' I 'H IS  is due to the radio frequency 
A  choke coil having resonances which 
fa ll in the frequency range being 
covered by the tuning coils. Practic
ally all standard types of- r.f. chokes 
suffer from this drawback, but if  the 
choke coil is replaced by a carbon 
type resistor, which of course has 
no inductance, no trouble will be ex
perienced from flat spots. A resistor 
of 50,000 ohms will usually be found 
adequate for use as an r.f. choke.

So far we have considered only the 
use of triodes as detectors. When a 
screen grid tube is used an additional 
aid to regeneration control can be 
employed. This consists of. a screen 
grid voltage control arranged as shown 
in Fig. 2. Here R  is a 50,000 ohm 
potentiometer connected in series .with 
a limiting resistor R  between “B ” plus 
and earth.

The value of R I must be adjusted so 
that a maximum potential of around 
30 volts is developed across R. Then, 
adjustment of R  and RC can be made 
to obtain an extremely smooth control 
o f regeneration. The screen by-pass 

condenser C should be 
of fa irly high capacity— 
about .5 mfd.— in order 
to damp out any noise 
which may be present as 
the arm of R  is swept 
across the resistance 
element.

W e come next to the 
case where the detector 
cannot be brought out of 
oscillation. This invar
iably is due either to too 
large a number of turns 
on the plate winding, 
too close coupling be
tween it and the grid 
winding, or to too high 
a plate potential on the 
valve. So far as the 
latter is concerned it 
will usually be found 
that potentials ranging 
from 20 to 5p volts will 
give best results from 
triode tubes, but that 
the maximum rated 
potential should be ap
plied to the plate of the 
pentodes.

However, the screen 
potential for the pen
tode detector tube 

should be kept low and will usually be 
from 15 to 20 volts.

Inductance Capacity Ratio
rPHE spacing beween the grid and 

plate windings should range from 
M to 3-16th of an inch and the num
ber of turns on the plate winding 
should never, even at the highest fre
quencies, be greater than % of tne 
number of grid turns. This is where 
the question o f the inductance capacity 
ratio of the tuned circuit comes into 
the picture. I f  the capacity of the 
tuning condenser is high it follows 
that the inductance of the coil will 
be low and so only very few turns will 
be needed at the higher frequencies.

This being so, the ratio between 
plate and grid windings will approach 
unity and in some cases more turns 
will be needed for the plate winding 
in order that the valve will oscillate 
at all. Such a state of affairs is to 
be avoided because, apart from the 
tuning effect of a large number of 
plate turns and the resultant lim ita
tion of the frequency range of the grid

n

)o F

B+
M l  2o L2
o

OR
RC

-  P

Fig. 1. — Dia
gram showing 
the c o r r e c t  
method of coil 

connections.

Fig. 2.—Diagram showing shunt fed and screen con
trol regeneration systems.
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TROUBLE SECTION 
Lack of Regeneration —  Coil Connections — 
Importance of Inductance-capacity Ratios — 
Oscillator Vagaries —  Frequency Drift —  Image 

Effects. 

n ES'IDES the usual run of troubles 
ti which all types of radio receivers 

are  there are a number of addi-
tional ones encountered in short wave 
receivers.  These in the main are due 
to the more exacting conditions under 
which the short wave receiver must 
operate. In considering the causes and 
remedies for these it would be as well 
if we dealt with the two general types 
of 'short wave receivers—the  simple 
regenerative detector and  t.r.f. type, 
and the super-heterodyne type—sepa-
rately. 
In the regenerative detector type of 

receiver the most common trouble is 
faulty oscillation. This is generally due 
either to incorrectly proportioned feed-
back windings, valves which have par-
tially lost their emission, unbalanced 
LC ratios or, most common of all, to 
incorrectly wired coils. 
First let us take the case of the 

receiver which cannot be brought into 
a state of oscillation. Incidentally this 
can be quickly checked by touching 
the moistened finger on the grid of the 
detector valve. If the valve is oscillat-
ing a distinct click will be heard in the 
headphones or loud speaker both when 
the finger is placed on the grid terminal 
of the valve socket and when it is re-
moved. Lack of oscillation may be due 
to incorrect connections of the reaction 
winding. 

Fig. 1. —  Dia-
gram  showing 
the  correct 
method of coil 
connections. 

In Fig. 1 we have 
shown  two wind-
ings, Li the grid 
and L2 the plate. 
Consider them as 
being wound on the 
coil former exactly 
as diagrammed. i.e., 
both are wound in 
the same direction 
as Li is at the top 
of the forme.'. The 
top of Li will go to 
the  grid  of  the 
valve and the bot-
tom of this wind-
ing will go to earth. 
The lower lead of 
the plate winding 
L2  joins  to  the 
plate of the valve 
and the top of this 
winding, nearest to 
Li, is taken to the 
B supply or to the 
reaction condenser, 
depending upon the 

particular tj  of feedback being used. 

Cc,il Connections 
T HE mair point is that when the two 

windir gs  are  laid  on  the  coil 
former a• specified, the connections 
given are che only ones which will per-
mit the  a lve to oscillate — providing, 
of cours. that the feedback winding is 
correctlj proportioned and that a suit-
able pla te voltagc, is being applied. Now 
if the plate winding is placed above 
the grid winding, its connections must 
be reversed so that the lead of L2 which 

is nearest to the grid end of Li is 
taken to the plate of the valve. 
If, as  is sometimes done in order 

to minimise frequency shift as re-
generation  is applied,  the  reaction 
winding is wound in the reverse direc-
tion to the grid winding, then its con-
nections are the reverse to those al-
ready given for the similarly wound 
coils.  Next let us look at the two 
standard  methods  of  applying  re-
generation to detector tube. 
The first is that in which no direct 

current flows through the plate wind-
ing, as shown in Fig. 2. In this case 
the plate is said to be shunt or parallel 
fed. Under the other method the plate 

Fig. 2.—Diagram showing shunt fed and screen con-
trol regeneration systems. 

coil is wired in series with the high 
tension lead. This is effected by tak-
ing a lead from the stator plate of 
the condenser RC to the plate of the 
valve and breaking the connection be-
tween the latter point and the R.F. 
choke. 
In both cases control of regenera-

tion is obtained  by  means  of the 
throttle condenser RC.  Both systems 
operate equally well, although it is 
generally found that a smoother con-
trol is obtained with the shunt fed 
method.  One point which must be 
given special attention with the shunt 
fed  system  is the  radio  frequency 
choke RFC. 
If this choke does not provide a com-

plete block to the passage of radio fre-
quency currents the valve will refuse 
to oscillate.  The choke also is de-
sirable with the series fed circuit but 
does not play such an important part 
as in the shunt fed version. And here 
is another frequent source of trouble 
in regenerative receivers.  It may be 
found that the detector will function 
perfectly at some frequencies, yet will 
refuse to oscillate at others. 

Resonance Effects 
THIS is due to the radio frequency 
-̀ choke coil having resonances which 
fall in the frequency  range  being 
covered by the tuning coils.  Practic-
ally all standard types of r.f. chokes 
suffer from this drawback, but if the 
choke coil is replaced by a carbon 
type  resistor,  which  of  course  has 
no inductance, no trouble will be ex-
perienced from flat spots.  A resistor 
of 50,000 ohms will usually be found 
adequate for use as an r.f. choke.  . 
So far we have considered only the 

use of triodes as detectors.  When a 
screen grid tube is used an additional 
aid to regeneration control can be 
employed.  This consists of a screen 
grid voltage control arranged as shown 
in Fig. 2.  Here R is a 50,000 ohm 
potentiometer connected in series with 
a limiting resistor R between "B" plus 
and earth. 
The value of R1 must be adjusted so 

that a maximum potential of around 
30 volts is developed across R.  Then, 
adjustment of R and RC can be made 
to obtain an extremely smooth control 
of regeneration.  The screen by-pass 

condenser C should be 
of fairly high capacity— 
about • .5 mfd.—in order 
to damp out any noise 
which may be present as 
the arm of R is swept 
across  the  resistance 
element. 
We come next to the 

case where the detector 
cannot be brought out of 
oscillation. This invar-
iably is due either to too 
large a number of turns 
on the plate winding, 
too close coupling be-
tween it and the grid 
winding, or to too high 
a plate potential on the 
valve.  So far as the 
latter is concerned  it 
will  usually  be  found 
that potentials ranging 
from 20 to 50 volts will 
give best results from 
triode tubes, but that 
the  maximum  rated 
potential should be ap-
plied to the plate of the 
pentodes. 
However,  the screen 

potential for the pen-
tode  detector  tube 

should be kept low and will usually be 
from 15 to 20 volts. 

Inductance Capacity Ratio 
THE spacing beween the grid and 
plate windings should range from 

% to 3-16th of an inch and the num-
ber of turns on the plate winding 
should never, even at the highest fre-
quencies, be greater than  ií of tne 
number of grid turns.  This is where 
the question of the inductance capacity 
ratio of the tuned circuit comes 
the picture.  If the capacity of the 
tuning condenser is high it follows 
that the inductance of the coil will 
be low and so only very few turns will 
be needed at the higher frequencies. 
This being so, the ratio between 

plate and grid windings will approach 
unity and in some cases more turns 
will be needed for the plate winding 
in order that the valve will oscillate 
at all.  Such a state of affairs is to 
be avoided because, apart from the 
tuning effect of a large number of 
plate turns and the resultant limita-
tion of the frequency range of the grid 
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coil, the large number of reaction 
turns will produce a very inflexible 
regeneration system.

The maximum capacity o f the tuning 
condenser for short wave reception 
should not exceed .00015 mfd. (150 
mmfd.) and for reception on wave
lengths below 50 metres even this is 
too l}igh.

So far we have considered the 
straight regenerative detector. I f  this 
is followed by a transformer audio am
plifier stage it may be. found that a 
“ fringe howl” effect is encountered. 
This, as its name implies, takes the 
form  of a low-pitched howl as the valve 
is brought out o f oscillation. The 
remedy for such a condition is the con
nection of a resistor of from .1 to .5 
megohms across the secondary of the 
audio transformer..

The highest practicable value resist
ance should be used in order that the 
gain of the receiver is maintained, 
although with any. resistance there will 
be some loss.

R.F. Instability
Y17HEN an r.f. amplifier stage is con

nected ahead of a regenerative de
tector we are likely to run into another 
set of troubles. I t  may be found that 
although the detector will regenerate 
nicely without the r.f. stage as soon as 
the latter is connected all signs of re
generation disappear. This is due to 
the fact that the r.f. amplifier itself 
is unstable and in a semi oscillating 
condition.

Suitable screening of the tube and its 
tuned circuit and filtering of the 
supply . lines' will cure this, but it is 
unwise completely to damp out the r.f. 
tube for the most sensitive operation 
of the receiver is obtained when this 
tube is regenerating slightly. This 
summary covers most of the general 
faults encountered with regenerative 
receivers. Others such as restricted 
tuning range are common to the re
generative and the super-heterodyne 
types of receiver.

In  the super-het. our most serious 
problem at the high frequencies is the 
maintenance of oscillation. This is 
particularly true of battery operated 
receivers, because of the comparatively 
low mutual conductance of the tubes 
used in such sets. In  Fig. 3 is shown a 
standard mixer circuit of a super-het. 
The check for satisfactory oscillator

O
o  
o  
o . 
o  =
O  7
P

Fig. 3.—Illustrates how a milli- 
ammeter is connected for check

ing oscillator grid current.

performance is made by connecting a 
milliammeter M  in series with the oscil
lator grid leak R  and the point — 
cathode or earth — to which this re
sistance is returned.

The meter should be an 0-1 m illiam
meter and readings should be taken 
with the normal plate and filament 
voltages applied to the valve. The 
check for oscillator grid current should 
be made at various points throughout 
the tuning range. I t  will probably be 
found that the readings vary con
siderably as the tuning condenser is 
rotated, but provided that these fall 
within reasonable limits everything 
will be in order.

Oscillator Grid Current
A S  a general rule an a.c. type of 

mixer tube should give a minimum 
grid current reading of 100 micro
amperes— .1 m.a.—at the high fre 
quencies—around 24 m.c., 12.5 metres 
and a maximum of 400 at frequencies 
around the 6 m.c., 50 metre range. 
Higher grid currents than these are 
undesirable, and lower ones will result 
in impaired performance With bat
tery operated tubes of the 2 volt type 
the maximum oscillator grid current 
will probably be around 160 micro
amperes and the minimum about 80 
microamperes.

The 1.4 volt type of cattery operated 
tube has a much lowered grid current, 
the maximum on the broadcast band 
being only 35 microamperes. This ex
plains the reason for this type of 
tube’s poor short wave performance. 
In  order to overcome this drawback an 
auxiliary oscillator tube is connected 
in parallel with the oscillator section 
of the mixer tube as shown in Fig. 4.

The auxiliary tube may be a triode 
or a pentode which has its screen grid 
tied to the plate. Its plate is connected 
to the oscillator plate, and its grid to 
the oscillator grid Another trouble 
encountered with short-wave super
heterodynes is that known as “ fre
quency flutter.’1 This is evidenced by 
distortion, howling and serious fading 
when a strong station is tuned in.

In  the main this is caused by a 
fluctuating power supply or by the 
action of the automatic volume con
trol. First it should be taken as a 
general rule that a.v.c. should not be 
applied to the mixer tube, although 
with some tubes, notably the 6J8G and 
the 6K8G, the effect of a.v.c. on fre
quency stability is small.

So far as the stability of the power 
supply system is concerned it has been 
found that trouble from this source 
can be cured by feeding the oscillator 
plate through a resistor from the input 
side of - the power supply filter. This 
arrangement is diagrammed in Fig. 5.

The second method of overcoming 
such drifts is, in the case of tubes such 
as the 6K8G, to feed the screen grid 
and the oscillator grid through the 
same series resistor. This is done in 
order that the fluctuating voltage on 
both elements will cancel out the drift 
because the effect of a drop in screen 
voltage is to cause a drift in the oppo
site direction to that accompanying a 

(Continued on page 84)

Fig. 5.—This illustration shows how resistance 
feed is connected to improve oscillator stability.

-Fig. 4.—Diagram shows the connection of an 
additional triode valve in parallel with an exist

ing oscillator valve lor increased efficiency.
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coil, the large number of reaction 
turns will produce a very inflexible 
regeneration system. 
The maximum capacity of the tuning 

condenser for short wave reception 
should not exceed .00015 mfd.  (150 
mmfd.) and for reception on wave-
lengths below 50 metres even this is 
too high. 
So  far  we  have  considered  the 

straight regenerative detector.  If this 
is followed by a transformer audio am-
plifier stage it may be found that a 
"fringe howl" effect is encountered. 
This, as its name implies, takes the 
form of a low-pitched howl as the valve 
is brought out of oscillation.  The 
remedy for such a condition is the con-
nection of a resistor of from .1 to .5 
megohms across the secondary of the 
audio transformer.. 
The highest practicable value resist-

ance should be used in order that the 
gain of the receiver is maintained, 
although with any, resistance there will 
be some loss. 

R.F. Instability 
W HEN an r.f. amplifier stage is con-
" nected ahead of a regenerative de-
tector we are likely to run into another 
set of troubles. It may be found that 
although the detector will regenerate 
-nicely without the r.f. stage as soon as 
the latter is connected all signs of re-
generation disappear.  This is due to 
the fact that the r.f. amplifier itself 
is unstable and in a semi oscillating 
condition. 
Suitable screening of the tube and its 

tuned circuit  and  filtering  of  the 
supply . lines will cure this, but it is 
unwise completely to damp out the r.f. 
tube for the most sensitive operation 
of the receiver is obtained when this 
tube is regenerating  slightly.  This 
summary covers most of the general 
faults encountered with regenerative 
receivers.  Others such  as  restricted 
tuning range are common to the  re-
generative and the  super-heterodyne 
types of receiver. 
In the super-het. our most serious 

problem at the high frequencies is the 
maintenance of oscillation.  This is 
particularly true of battery operated 
receivers, because of the comparatively 
low mutual conductance of the tubes 
used in such sets. In Fig. 3 is shown a 
standard mixer circuit of a super-het. 
The check for satisfactory oscillator 

Fig.  3.—Illustrates  how  a milli-
ammeter is connected for check-

ing oscillator grid current. 

performance is made by connecting a 
milliammeter M in series with the oscil-
lator grid leak R and the point — 
ca.thode or earth — to which this re-
sistance is returned. 
The meter should be an 0-1 milliam-

meter and readings should be taken 
with the normal plate and filament 
voltages applied to the valve.  The 
check for oscillator grid current should 
be made at various points  throughout 
the tuning range  It will probably be 
found that the readings vary con-
siderably as the tuning condenser is 
rotated, but provided that these fall 
wi thin  reasonable  limits  everything 
will be in order. 
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Oscillator Grid Current 
AS a general rule an a.c. type of 

mixer tube should give a minimum 
grid current reading of  100 micro-
amperes—.1 ma —at the  high fre-
quencies—around 24 m.c., 12.5 metres 
and a maximum of 400 at frequencies 
around the 6 m.c., 50 metre range. 
Higher grid currents than these are 
undesirable, and lower ones will result 
in impaired performance  With bat-
tery operated tubes of the 2 volt type 
the maximum oscillator grid current 
will probably be around 160 micro-
amperes and the minimum about 80 
microamperes. 
The 1.4 volt type of battery operated 

tube has a much lowered grid current, 
the maximum on the broadcast band 
being only 35 microamperes.  This ex-
plains the reason for this type  of 
tube's poor short wave performance. 
In order to overcome this drawback an • 
auxiliary oscillator tube is connected 
in parallel with the oscillator section 
of the mixer tube as shown in Fig. 4. 
The auxiliary tube may be a triode 

or a pentode which has its screen grid 
tied to the plate. Its plate is connected 
to the oscillator plate, and its grid to 
the oscillator grid  Another trouble 
encountered with short-wave  super-
heterodynes is that known as "fre-
quency flutter."  This is evidenced by 
distortion, howling and serious fading 
when a strong station is tuned in. 
In the main this is caused by a 

fluctuating power supply or by the 
action of the automatic volume con-
trol.  First it should be taken as a 
general rule that a.v.c. should not be 
applied to the mixer tube, although 
with some tubes, notably the 6,180 and 
the 6K8G, the effect of a.v.c. on fre-
quency stability is small. 
So far as the stability of the power 

supply system is concerned it has been 
found that trouble from this source 
can be cured by feeding the oscillator 
plate through a resistor from the input 
side of the power supply filter  This 
arrangement is diagrammed in Fig. 5. 
The second method of overcoming 

such drifts is, in the case of tubes such 
as the 6K8G, to feed the screen grid 
and the oscillator grid through the 
same series resistor. This is done in 
order that the fluctuating voltage on 
both elements will cancel out the drift 
because the effect of a drop in screen 
voltage is to cause a drift in the oppo-
site direction to that accompanying a 

(Continued on page 84) 

Fig.  5.—This  illustration  shows  how  resistance - 
feed is connected to improve oscillator stability. 

Fig.  4.—Diagram  shows  the  connection  of  an 
additional triode valve in parallel with an exist-

ing oscillator valve for increased efficiency. 
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EVERY  S.T.C. IS  G U A R A N T E E D !
Your local dealer will tell you about the special S .T .C . 
confidential easy payment plan . . .  no third party 
interference. S .T .C . maintain their interest in the set 
you buy.

FOR TONE . . . S.T.C. STANDS ALONE"

MILES RBEMD IN  
SHORT-WAVE RECEPTION!

Manufactured and Guaranteed by

dtandard Telephones and Cables Ptq. Lid.

Keep your finger on the pulse of the world as it 

leaps in these stirring times. S.T .C . short wave 

reception enables you to pick up the world at 

large . . . lets you smile up your sleeve at the 

absurdities of German propaganda stations . . . 

thrills you to hear broadcasts which tell of the 

achievements of Britain’s mighty forces. The 

world is on your doorstep with an S.T.C. short 

wave radio!

S.T.C. now makes available new range 
of dual wave receivers featuring . . .

UNIQUE CABINET DESIGNS! 
LARGER, CLEARER DIALS ! 
BETTER PERFURMANCE!
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UNIQUE CABINET DESIGNS! 
LARGER, CLEARER DIALS ! 
BETTER PERFORMANCE! 

EVERY S.T.C. IS GUARANTEED! 
Your local dealer will tell you about the special S.T.C. 
confidential easy payment plan . . . no third party 
interference.  S.T.C. maintain their interest in the set 
you buy. 

"FOR TONE . . . S.T.C. STANDS ALONE" 

Manufactured and Guaranteed by 

gtaeard Reams eiddiele5 Pig.11di 

, • 

EnteT̀ re Wed  e Irg 
vision station. seit tefe , c  '1 , Peen 

Lorenz Radto Beacon pioneered 
by S.T.C. 

'411-gland-America Radio Telephone 
installed by S.T.C. 
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RADIOLA
A M A L G A M A T E D  W I R E L E S S  ( A / S I A )  L T D

Entirely new standard of medium and short
wave performance. ★ ★ ★ Full size console 
dial— not previously fitted to table receivers. 
★ ★ ★ Two-speed (Automatic Vernier) Tuning. 
High speed— Complete dial coverage 13 turns 
of tuning control. Low speed (for short wave) 
—One-thousandth inch adjustment. ★ ★ ★ New 
electro-welded loudspeaker. ★ ★ ★ Cabinet— 
A masterpiece of modern design with choice 
veneers and piano finish. Price, 23 guineas.
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BAND SPREAD TUNING
Why Band Spread is Necessary —  Band Spread 
Methods —  Choice of Condensers —  Band Spread

Circuits.
'JTHE wavelength to which a receiver 

is tuned may be varied by altering 
the size o f the coils or condensers, or 
both. In  short-wave receivers both 
methods are adopted, coils changed 
to provide reception of the various 
frequency bands and condenser values 
being changed to tune over those bands. 
In  many receivers switches are used 
to bring coils o f different sizes into 
circuit, but in others the change is 
effected by manual operation. Where 
the latter is the case the coils are 
wound on formers fitted with pins 
similar to those on a valve base, and 
to these pins are connected the wind
ings on each former. A  change in in
ductance values is then brought about 
by plugging different coils into a valve 
socket suited to the type of coil former 
used.

In receivers in which large conden
sers are used to cover the short-wave 
bands with a minimum of coils tuning 
frequently becomes difficult, particu
larly on the lower wavelengths. The 
reason for this is that because of the 
large capacity used a slight movement 
of the condenser’s rotor plates results 
in the coverage of a wide range of 
frequencies.

Band Spread Features
JJECAUSE of the confinement of the 

various types of stations to small 
bands of frequencies, radio engineers 
have endeavored to spread the stations 
in each band over, the whole of a re
ceiver’s tuning dial. This has been done 
to facilitate tuning by enabling the lis
tener to tune right on to a station’s 
carrier wave and so minimise inter
ference from ' adjacent broadcasters 
and, by systematically spacing the 
stronger stations on the dial, make it 
possible for him to receive several 
weaker stations which otherwise would 
be inaudible.

Another feature of band spread, as 
this system of spreading stations around 
a dial is known, is that it allows greater 
precision in calibrating a receiver, 
thereby making it easy to find an un
known station once its frequency is 
known. Most of us know what diffi
culties are experienced in endeavoring 
to tune in an unknown station on a 
commercial dual-wave set. I t  is mainly 
the absence of bandspread in sets of 
this type that distinguish them from 
what are known as communications 
receivers.

Band spread methods are divided into 
two classes, the mechanical and the 
electrical. The mechanical method con

sists merely o f a high-ratio geared 
dial assembly. W hile it does not spread 
stations around the dial in the manner 
that the electrical system does, its high- 
ratio gears makes the separation of 
closely spaced- stations possible. The 
main disadvantage of the system is that 
the gear ratio is limited by back-lash 
or slipping which becomes troublesome 
when very high ratios are employed. 
The presence of back-lash in any dial 
assembly prohibits the calibration of the 
receiver, and the tuning of an uncali
brated short wave receiver is an unen
viable task.

Inductance-Capacity Ratio
rj^HE electrical method is based on the 

principle that the wiring of a vari
able condenser across a coil will vary the 
coil’s natural frequency to an extent 
determined by the condenser’s m ini
mum and maximum capacities.

In  all tuned circuits a definite ratio 
o f capacitance to inductance must be 
maintained to produce maximum effi
ciency. The reason for this is not with- 
ing the scope of this article. Let it 
suffice for us to say that even i f  it 
should be possible to effectively alter 
the tuning of a receiver by making ad
justments to the coil alone some capa
citance in the form  o f a fixed condenser 
would still be necessary. The electrical

Fig. X. A simple 
a n d  popular 
method of band- 
spread using a 
small capacity 
variable con
denser in par
allel with the 
m a i n  tuning 

condenser.

Fig. 2. A varia
tion of Fig. 1, 
using a special 
two-section con

denser.

Fig. 3. A system 
in which two 
band spreading 
condensers are 
wired to a selec

tor switch.
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Fig. 4. An effi' 
cient and widely 
used system in 
which the band 
spreading con
denser is tapped 
across portion 
o f the tuning 

coil.

Fig. 3. A series 
method of band 
spread. This sys
tem is n o t  
popular, as it is 
difficult to cali

brate.
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methods of bandspread employ one 
variable condenser to introduce enough 
capacity to make the circuit efficient 
and at the same time make it capable 
of covering a wide range of frequencies, 
and an additional condenser for band- 
spread purposes.

The most effective and most popu
lar system o f bandspread is that which 
combines both the mechanical and 
electrical methods. A  geared dial of 
moderate ratio is employed in conjunc
tion with an additional variable con
denser which is wired in circuit as 
shown in the diagrams.

I t  was pointed out earlier that the 
wiring of a small variable condenser 
across a coil would slightly extend its 
frequency range. In  Pig. 1, C2 repre
sents a standard short wave tuning 
condenser of the order of 100-150 mfd. 
By introducing C l, a variable condenser 
of about 5 mmfd., it is possible to swing 
C l from  minimum to maximum capac
ity and yet effect very little change in 
frequency. Thus by using C2 to set a 
receiver in a definite band of fre
quencies C l may-be employed to spread 
the stations in that band around the 
dial fitted to it.

Sometimes a special condenser is 
employed which is fitted with two sets 
o f rotor plates which are controlled 
independently.' A  large capacity is used 
for the band setting condenser and a 
smaller capacity as a band spreader. 
This is illustrated in Fig. 2. Dual pur
pose condensers o f this type are not 
readily available for short wave work.

Parallel Method
rpH E  system whereby a small capacity 

is used in parallel with the main 
tuning condenser has one disadvantage. 
By using the same combination of con
densers, it is not always possible to 
preserve an optimum ratio of induct
ance to capacitance when coils are 
changed to provide reception on other 
bands. Another disadvantage is that 
whilst a 5 mmfd. condenser w ill spread 
a high frequency band over the dial, 
the same capacitance will be too low 
when used on a low frequency.

Here also the converse holds good. 
Where C l is of sufficient capacity to 
provide adequate bandspread on the 
lower frequencies, it w ill produce too 
high a capacity, and almost eliminate 
bandspread when used on the lower 
wavelengths.

( Continued on Page 81)
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carrier wave and so minimise inter-
ference from ' adjacent' broadcasters 
and, by systematically  spacing  the 
stronger stations on the dial, make it 
possible for him to receive several 
weaker stations which otherwise would 
be inaudible. 

Another feature of band spread, as 
this system of spreading stations around 
a dial is known, is that it allows greater 
precision  in calibrating  a receiver, 
thereby making it easy to find an un-
known station once its frequency  is 
known. Most of us know what diffi-
culties are experienced in endeavoring 
to tune in an unknown station on a 
commercial dual-wave set. It is mainly 
the absence of bandspread in sets of 
this type that distinguish them from 
what are known as communications 
receivers. 

Band spread methods are divided into 
two classes, the mechanical  and  the 
electrical. The mechanical method con-

sists merely of a high-ratio geared 
dial assembly. While it does not spread 
stations around thé dial in the manner 
that the electrical system does, its high-
ratio gears makes the  separation  of 
closely spaced stations possible.  The 
main disadvantage of the system is that 
the gear ratio is limited by back-lash 
or slipping which becomes troublesome 
when very high ratios are employed. 
The presence of back-lash in any dial 
assembly prohibits the calibration of the 
receiver, and the tuning of an uncali-
brated short wave receiver is an unen-
viable task. 

Inductance-Capacity Ratio 
THE electrical method is based on the 

principle that the wiring of a vari-
able condenser across a coil will vary the 
coil's natural frequency to an extent 
determined by the condenser's mini-
mum and maximum capacities. 

In all tuned circuits a definite ratio 
of capacitance to inductance must be 
maintained to produce maximum effi-
ciency. The reason for this is not with-
ing the scope of this article.  Let it 
suffice for us to say that even if it 
should be possible to effectively alter 
the tuning of a receiver by making ad-
justments to the coil alone some capa-
citance in the form of a fixed condenser 
would still be necessary. The electrical 

Fig. 1. A simple 
a n d  popular 
method of band-
spread using  a 
small  capacity 
variable  con-
denser in  par-
allel  with  the 
main  tuning 

condenser. 

Fig. 2. A varia-
tion of Fig.  1, 
using a special 
two-section con-

denser. 

Fig. 3. A system 
in  which  two 
band  spreading 
condensers  are 
wired to a selec-
tor switch. 

methods of bandspread employ one 
variable condenser to introduce enough 
capacity to make the circuit efficient 
and at the same time make it capable 
of covering a wide range of frequencies, 
and an additional condenser for band-
spread purposes. 

Fig. 4. An effi-
cient and widely 
used system in 
which the band 
spreading  con-
denser is tapped 
across  portion 
of  the  tuning 

coil. 

Fig. 5. A series 
method of band 
spread. This sys-
tem  is . not 
popular, as it is 
difficult to cali-

brate. 

The most effective and most popu-
lar system of bandspread is that which 
combines both the mechanical  and 
electrical methods. A geared dial of 
moderate ratio is employed in conjunc-
tion with an additional variable con-
denser which is wired in citcuit  as 
shown in the diagrams. 

It was pointed out earlier that the 
wiring of a small variable condenser 
across a coil would slightly extend its 
frequency range. In Fig. 1, C2 repre-
sents a standard short wave tuning 
condenser of the order of 100-150 mfd. 
By introducing Cl, a variable condenser 
of about 5 mmfd., it is possible to swing 
Cl from minimum to maximum capac-
ity and yet effect very little change in 
frequency. Thus by using C2 to set a 
receiver in a definite band of fre-
quencies Cl may- be employed to spread 
the stations in that band around the 
dial fitted to it. 

Sometimes a special condenser  is 
employed which is fitted with two sets 
of rotor plates which are *controlled 
independently. A large capacity is used 
for the band setting condenser and a 
smaller capacity as a band spreader. 
This is illustrated in Fig. 2. Dual pur-
pose condensers of this type are not 
readily available for short wave work. 

Parallel Method 
THE system whereby a small capacity 

is used in parallel with the main 
tuning condenser has one disadvantage. 
By using the same combination of con-
densers, it is not always possible to 
preserve an optimum ratio of induct-
ance to capacitance when coils are 
changed to provide reception on other 
bands.  Another disadvantage is that 
whilst a 5 mmfd. condenser will spread 
a high frequency band over the dial, 
the same capacitance will be too low 
when used on a low frequency. 

Here also the converse holds good. 
Where Cl is of sufficient capacity to 
provide adequate bandspread on the 
lower frequencies, it will produce too 
high a capacity, and almost eliminate 
bandspread when used on the lower 
wavelengths. 

(Continued on Page 81) 



SHORT WAVES- (Listener In Handbook, No. 15) Page 71

COILS AND COIL TABLES
The "Q" Factor - 
of Wire Gauges 

Shielding

Choosing a Former —  Selection 
- Form Factor —  Mounting and
- Coil-Condenser Tables.

T H E  design and efficiency ol the coils 
used in a short or dual-wave re

ceiver play a large p^trt in the final 
operation of the set. Although recently 
many types of commercially wound 
short wave coils have been made avail
able to the home constructor these are 
designed mainly for the dual wave type 
of set in which no prbvision is made 
for band-spread operation. The effi
ciency of short wave coils is measured 
by what is known as their “Q ” factor. 
The higher this “Q” factor the more 
efficient the coil.

I t  will be found, however, that pro
viding the coils are wound with fairly 
heavy gauge wire, on the best quality 
former available of a diameter be
tween V-i and l l/2 inches, they will give 
as good results as any. The quality of 
the former used plays an important 
part in the efficiency of the finished 
coil and the less solid material in the 
field df the coil the more efficient will 
it be.

This accounts for the popularity of 
the ribbed type of former moulded from 
some good ceramic compound. The best 
o f these compounds are manufactured 
under many different trade names, the

most fam iliar being Isolantite, Steatite 
Mycalex, Trolitul, etc. Next to these 
comes good quality bakelite.

Wire Gauges
A N O TH E R  most important thing in 

the efficiency of the coil is the 
type and gauge of wire used in its con
struction. Generally speaking, the best 
wire to use in the making of short wave 
coils is enamel covered wire of heavy 
gauge. Most effective results judged 
by the Q factor of the coil, are obtained 
ft’hen the length of the winding is ap
proximately half the diameter of the 
coil former. Thus it can be seen that 
it does not pay to use heavy gauge wire 
for coils which require a large number 
of turns.

With coils having a very few turns for 
very high frequency reception, the use 

( Continued on page 81) A commercial air-core short wave coil.

A typical home-wound short wave coil.

T.R .F. CO ILS
Wave Range, Aerial Coil R.P. Coil

Primary. Secdry. Primary. Secdry. Reaction. Wire Gauge. 
loO mmfd. Capacity. °

io f°  meJr e s .............. ..2 3 2 3 2Vi 16' enamel
™ °  11 m e r e s .............. .. l  A ? 3^  6 4 18 enamel30 to 52 m e t r e s .............. ..8 15 8 15 8 22 enamel
48 to 83 m e t r e s .............. ..10 26 10 26 9 24 Iname

to f “ 5 ™etr.e.s ................12 33 13 33 11 24 enamel100 mmfd. Capacity
12 to 18 m e t r e s .............. ..2 3 2 3 2V4 16 enamel
17.5 to 25.5 metres . . . .  3 % '  7 3% 7 4% 18 enaml!
25 to 37 m e t r e s .............. ..5 10 5 10 6 18 enamel
36 to 54 m e t r e s .............. ..7 16 7 16 8 22 enamel
53 to 82 m e t r e s .............. ..10 25 10 25 10 24 enamel
80 to 110 m e t r e s ................12 34 12 34 11 24 enamel

75 mmfd. Capacity
12 to 16.5 m e tre s ............. ..2 3 2 3 2% 16 enamel
16 to 23 m e t r e s .............. ..3 ‘/2 7 3% 7 4% 18 enamel
23.5 to 33 m e t r e s ................4% 11 4% 11 6 18 enamel
32.5 to 49 m e tre s ............. ..6 17 6 17 8 22 enamel
49 to 74 m e t r e s .............. ..8 25 8 25 10% 24 enamel
72 to 95 m e t r e s .............. ...10 35 10 35 12 24 enamel

50 mmfd. Capacity
12 to 16 m e t r e s .............. ..2 3 2 3 2% 16 enamel
15.9 to 21 m e t r e s ............. ...3% 6 3% 6 4 18 enamel
20.5 to 31.5 m e tre s ............ ...5 10 5 10 5 18 enamel
30 to 42 m e t r e s .............. ..7 16 7 16 7 22 enamel
41 to 62 m e t r e s .............. ...8 23 8 23 10 24 enamel
61 to 90 m e t r e s .............. ...9 36 9 36 12 24 enamel

All coils are wound on formers having an outside diameter of l'-i inches. 
Rea tion windings are made with 34-gauge d.s.c wire.

SU PERH ETERO D YN E CO ILS
Band. AER. R.P. OSC.

Pri. Sec. Pri. Sec. Pri. Sec.
1 9 33 25 33 9 35%
2 5% 15*4, 11 15 4% 15%
3 2% 5% 4% 5% 1% 5% 
Wavelength Range.—Band 1: 170 to 57 metres. Band 2: 59 to 25 metres.

Band 3: 27.5 to 11.5 metres.
These ranges are covered with condensers having maximum capacities 

of 180 mmfd. Where bandspread is required, a value of 35 mmfd. is suggested.

The coils are wound on 1% inch diameter 4-pin formers, which should be 
made of a high grade non-conductor.

Use 28 gauge enamelled copper wire spaced to 32 turns per inch (space 
between turns slightly greater than actual wire diameter) for the secondaries of 
Band 1 coils. For Band 2 secondaries use 20 gauge tinned copper wire spaced 
to 10 turns per inch (nearly three times diameter of wire between turns). 
For Band 3 secondaries use 18 gauge tinned copper wire spaced 6 turns per inch 
(nearly three times diameter of wire between turns).

A ll primary windings are made with 30 gauge d.s.c. wire, and are inter-wound 
between the secondary windings. Starting from the earth end of the grid 
windings the primaries are wound in the same direction as the secondaries.
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A commercial air-core short wave coil. 

Wave Range. 

150 manfd. Capacity. 
12 to 21 metres .. • •  • • 

19 to 32 metres .. •• 
30 to 52 metres .. •• • . 
48 to 83 metres .. •. •• 
75 to 115 metres ..  •.••  

100 inmfd. Capacity 
12 to 18 metres  . 
17.5 to 25.5 metres 
25 to 37 metres 
36 to 54 metres 
53 to 82 metres 
80 to 110 metres 

75 mmfd. Capacity 
12 to 16.5 metres 
16 to 23 metres 
23.5 to 33 metres 
32.5 to 49 metres 
49 to 74 metres 
72 to 95 metres 

50 mmfd. Capacity 
12 to 16 metres ..  ..  2 
15.9 to 21 metres ..  31/2 
20.5 to 31.5 metres ..  ..  5 
30 to 42 metres ..  ..  7 
41 to 62 metres ..  ..  8 
61 to 90 metres ..  .. 9 

• • 

T.R.F. COILS 
• Aerial Coil  RT.'. Coil 

Primary. Secdry. Primary. Secdry .Reaction. Wire Gauge. 

2  3  2  3  21/2 16 enamel 
31/2 6  31/2 6  4  18 enamel 
8  15  8  15  8  22 enamel 
10  26  10  26  9  24 enamel 
12  33  13  33  11  24 enamel 

2  3  2  3  21/2 
3% •  7  3 %  7  41/2 16 enamel 18 enamel 
5  10  5  10  6  18 enamel 
7  16  7  16  8  22 enamel 
10  25  10  25  10  24 enamel 
12  34  12  34  11  24 enamel 

2  3  2  3  21/2 16 enamel 
31/2 7  31/2 7  41/2 18 enamel 
41/2 11  41/2 11  6  18 enamel 
6  17  6  17  8  22 enamel 
8  25  8  25  10 1/2 24 enamel 
10  35  10  35  12  24 enamel 

3  2  3  2 1/2 16 enamel 
6  31/2  6  4  18 enamel 
10  5  10  5  18 enamel 
16  7  16  7  22 enamel 
23  8  23  10  24 enamel 
36  9  36  12  24 enamel 

All coils are wound on formers having an outside diameter of 11/2 inches. 
Rea - tion windings are made with 34-gauge d.s.c wire. 

SUPERHETERODYNE COILS 
AER.  R.F.  OSC. 

Pri.  Sec.  Pri.  Sec.  Pit 
1  9  33  25  33  9 
2  51/2 15 1/2 11  15  41/2 
3  21/2 5%,  41/2 51/2 1% 

Sec. 
35 1/2 
15 1/2 
5 % 

Wavelength Range.—Band 1: 170 to 57 metres.  Band 2: 59 to 25 metres. 
Band 3: 27.5 to 11.5 metres. 

These ranges are covered with condensers having maximum capacities 
of 180 mmfd.  Where bandspread is required, a value of 35 mmfd. is suggested. 

The coils are wound on 11/2 inch diameter 4-pin formers, which should be 
made of a high grade non-conductor. 

Use 28 gauge enamelled copper wire spaced to 32 turns per inch (space 
between turns slightly greater than actual wire diameter) for the secondaries of 
Band 1 coils.  For Band 2 secondaries use 20 gauge tinned copper wire spaced 
to 10 turns per inch (nearly three times diameter of wire between turns). 
For Band 3 secondaries use 18 gauge tinned copper wire spaced 6 turns per inch 
(nearly three times diameter of wire between turns). 

All primary windings are made with 30 gauge d.s.c. wire, and are inter-wound 
between the secondary windings.  Starting from the earth end of the grid 
windings the primaries are wound in the same direction as the secondaries. 
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Identification of Overseas Stations
Verification Cards —  Sending Reports —  Short- 
Wave Broadcasting Bands —  R and Q Signals —  
List of Signature Tunes —  Foreign Language Pro

nunciation Guide.
f )N E  of the greatest thrills of short 

wave reception is the logging and 
identification of overseas stations. The 
logging of these stations is a com
paratively easy matter provided that 
the short-wave listener possesses a sen
sitive receiver, knows how to tune it, 
and uses it with discretion so far as 
listening hours on each particular wave 
band are concerned.

The actual identification o f the over
seas broadcasters presents a little more 
difficult problem particularly in these 
bellicose days when the majority of 
European and some of the American 
stations are broadcasting in a number 
of languages besides their native 
tongues.

However, with a little patience the 
consistent listener will usually be re
warded in his efforts to identify even 
these latter stations. r"

Verification Cards
A SIDELINE which provides addi- 
"  tional interest for many short-wave 
listeners is the sending of reception 
reports to overseas broadcasters with 
the object of receiving in return a 
Q.S.L. or verification card acknowledg
ing the listener’s reception of the broad
caster concerned.

In  order to have a chance o f receiv
ing a verification card from an overseas 
station the reporting listener must pro
vide definite evidence that he heard the 
station concerned at the hour which he 
claimed to have tuned it in.

The report should embody the follow
ing details:—
(A ) Station call and wavelength and/or 

frequency on which it was heard.
(B ) The time the station was heard 

Australian time and local or G.M.T.
(C ) Times and other details of particu

lar items or announcements heard.
(D ) Strength at which the station was 

heard—R  scale of Audibility.
(E ) Intelligibility of the transmission 

—Q scale o f Readability.
(F ) Presence of static, fading, or inter

ference by another station during 
the transmission.

(G ) Details of local weather conditions 
at the time of reception. Com
parison of the station’s signal 
strength with that Of other broad
casters operating from the same 
area.

(H ) Details as to the type o f receiver 
and aerial system used by the

listener.
.Too much detail of this nature can

not be included in the report, for the 
latter is used extensively by the station 
engineers to determine the operating 
characteristics of the station.

Report should be mailed in a stamped 
and addressed letter and return post
age should be supplied. Australian 
stamps will not do for this and the 
simplest way out of the difficulty is to 
obtain International Reply Coupons 
from your local post office. A  coupon 
suitable for use within the British Em
pire costs 3d., whilst one for foreign 
countries costs 7d.

Most, but not all, international 
broadcasting stations verify reports.

The B.B.C. does not verify nor do some 
of the South and Central American 
stations. Reports sent to overseas ama
teurs are often unanswered. However, 
i f  the reports are accurate and contain 
sufficient detail to warrant verification 
the S.W. listener can be fa irly certain of 
receiving a Q.S.L. card in return.

R and Q Signals
R (Strength)

R I — Faint Signals, Barely Perceptible. 
R2— Very W eak Signals.
R 3— W eak Signals.
R4— Fair Signals.
R5— Fairly Good Signals.
R 6— Good Signals.
R 7— Moderately Strong Signals.
R8— Strong Signals.
R9— Excellent Signals.

S (Intellig ib ility)
51— Unreadable Signals.
52— Barely Readable, occasional 

words only.
53— Readable with considerable 

difficulty.
54— Readable with practically no 

difficulty.
55— Perfectly readable.
®Note. —  S signals are sometimes 

referred to as Q signals and carry 
the indication QSA1 -2, etc.

Signature Tunes
'T H E  following list of signature tunes, 
x  etc., should prove of use in identi
fying many o f the stations which do 
not use English very frequently in their 
announcements.

SOUTH AND CENTRAL AM ERICA 
CUBA

COCQ.—33.98 m. and 47.17 m „ Hav
ana. Opens and closes with Spanish 
tune “Siboney.” English used occas
ionally.

COBC. — 32.04 m„ Havana. Opens 
with Spanish - tune and uses slogan, 
“El Progresso Cubano.”

COCX.—32.61 m., Havana. Opens 
with march and gives slogan, “Casa 
Lavin,” and broadcasts calls CM X and 
COCX in Spanish.

COHI.—46.58m., Santa Clara. Opens 
with march and various calls, COHI, 
COCH, etc. Usually plays a few bars 
of “Popeye the Sailor” in the first few 
minutes of each session.

COCO.—34.48 m., Havana. Opens 
and closes with call in English.

COCD.—48.88 m., Havana. Opens 
and closes with “ In  a Clock Store.” 

COCW.—47.39 m „ Havana. Opens 
with Mexican tune, “Estrellita.”

COBZ.—33.13 m., Havana. Opens 
and closes with record, “Popular M e
lodies.” Slogan is “Radio Salas.” 

COKG.— 33.52 m „ Santiago. Opens 
and closes with tune, “La Congo.” In 
terval signal 3 strokes on gong.

COGP.—25.42 m., Mantanzas. Opens 
and closes with “Vais Diana.”

COSTA R IC A
T IP G .—31.19 m., San Jose. Gives 

English announcement on opening and 
uses slogan, “ La Vox de la Victor.” 

T IE P .— 44.84 m., San Jose. Opens 
with slogan, “La Vox del Tropico.” 

TI2XD .—25.06 m., San Jose. Opens 
with march, “Don Quixote.”

VENEZUELA
VY5RN.—59.58 m., Caracas. Interval 

signal, 4 chimes. Uses bugles and 
whistles on opening.

YV1RX.—61.35 m„ Maracaibo. An
nounces as “Ondas del Lago” and 
closes with a march.

YV2RN.—61.6 m „ San Cristobal. 
Opens and closes with the march, “El 
Capitan.”  Interval signal 6 strokes 
on gong.

YV1RY.— 61.1 m., Coro. Opens and 
closes with the march, “Three Colors.”  
Interval signal 4 marimba chimes.

YV1RV.—62.53 m „ Maracaibo. An
nounces as “Ecos del Zulia.”

Y V 4R Q —59.76 m„ Puerto Cabello. 
Announces as “Radio Telefunken” and 
gives a few bars of a march on open
ing
YV4RP.—60.85 m., Valencia. Opens 
with a march and uses 3 chimes.

YV1RL.—61.73 m„ Maracaibo. An
nounces as “Radio Popular” and uses
4 chimes as interval signal.

D O M INICAN REPUBLIC
HI1S.—46.76 m„ Santiago. Announ

ces as “Radio RCA Victor, Santiago” ; 
gives three chimes at quarter hour.

H IIN .—48.04 m., CiUdad Trujillo. 
Announces as ‘Broadcasting National” 
or “ La Vox del Partido Dominicano.” 

HI1Z.—47.51 m „ Ciudad, Trujillo. 
Gives 5 chimes and siren wail, and an
nounces as “Broadcasting National.” 

H I1X.—47.32 m „ Ciudad Trujillo. 
Opens with the Dominican National 
Anthem and also gives call in English 
occasionally.

PERU
OAX4J.—32.12 m., Lima. Closes with 

announcement “Radio International” 
and plays “Goodnight, Sweetheart.” 

OAX4T.—31.38 m „ Lima. Announces 
as “Estacion Radio National del Peru.” 

OAX5C.—31.91 m., Ica. Gives an
nouncement in English on closing.

ECUADOR
HCJB.—24.08 m.. Quito. Gives an

nouncement “La Vox de los Andes” 
and also announces in English.

ARG ENTINE
LR X .—31.06 m „ Buenos Aires. An

nounces as “Radio el Mundo” and 
closes with slow orchestral number.

LRA.—30.96 m., Buenos Aires. An
nounces as “Radio Estado” and occa
sionally in English.

L S X —28.93 m., Buenos Aires. Closes 
with march “ San Lorenzo.”

COLOMBIA
HJAE.—62.05 m „ Cartagena. Opens 

with “ Song of the Islands” and closes 
with “Alohe Oe.”

HJAP.—60.92 m., Cartagena. Opens 
and closes with “Double Eagle” march.

H J A B —62.7 m.. Barranquilla. Closes 
with tune “La Golondrina.”

HJAG.—61.16 m., Barranquilla. Gives 
1 chime between announcements and 
closes with National Anthem and “Los 
Cadetes” march.

(Continued on page 74)
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Identification of Overseas Stations 
Verification Cards — Sending Reports — Short-
Wave Broadcasting Bands — R and Q Signals — 
List of Signature Tunes — Foreign Language Pro-

nunciation Guide. 

O NE of the greatest thrills of short 
wave reception is the logging and 

identification of overseas stations. Trie 
logging of these stations is a com-
paratively easy matter provided  that 
the short-wave listener possesses a sen-
sitive receiver, knows how to tune it, 
and uses it with discretion so far as 
listening hours on each particular wave 
band are concerned. 
The actual identification of the over-

seas broadcasters presents a little more 
difficult problem particularly in these 
bellicose days when the majority of 
European and some of the American 
stations are broadcasting in a number 
of  languages  besides  their  native 
tongues. 
However, with a little patience the 

consistent listener will usually be re-
warded in his efforts to identify even 
these latter stations. 

Verification Cards 
A  SIDELINE which provides addi-

tional interest for many short-wave 
listeners is the sending of reception 
reports to overseas broadcasters with 
the object of receiving  in  return  a 
Q.S.L. or verification card acknowledg-
ing the listener's reception of the broad-
caster concerned. 
In order to have a chance of receiv-

ing a verification card from an overseas 
station the reporting listener must pro-
vide definite evidence that he heard the 
station concerned at the hour which he 
claimed to have tuned it in. 
The report should embody the follow-

ing details: — 
(A) Station call and wavelength and/or 

frequency on which it was heard. 
(B) The time the station was heard. 

Australian time and local or G. M.T. 
(C) Times and other details of particu-

lar items or announcements heard. 
(D) Strength at which the station was 

heard—R scale of Audibility. 
(E) Intelligibility of the transmission 

—Q scale of Readability. 
(F) Presence of static, fading, or inter-

ference by another station during 
the transmission. 

(G) Details of local weather conditions 
at the time of reception.  Com-
parison  of  the  station's signal 
strength with that of other broad-
casters operating from the same 
area. 

(H) Details as to the type of receiver 
and aerial system  used  by  the 

listener. 
.Too much detail of this nature can-
not be included in the report, for the 
latter is used extensively by the station 
engibeers to determine the operating 
characteristics of the station. 
Report should be mailed in a stamped 

and addressed letter and return post-
age should  be  supplied  Australian 
stamps will not do for this and the 
simplest way out of the difficulty is to 
obtain International  Reply  Coupons 
from your local post office.  A coupon 
suitable for use within the British Em-
pire costs 3d.. whilst one for foreign 
countries costs 7d. 
Most,  but  not  all,  international 

broadcasting stations  verify  reports. 

The B.B.C. does not verify nor do some 
of the South and Central American 
stations. Reports sent to overseas ama-
teurs are often unanswered.  However, 
if the reports are accurate and contain 
sufficient detail to warrant verification 
the S. W. listener can be fairly certain of 
receiving a Q.S.L. card in return. 

R and Q Signals 
R (Strength) 

RI —Faint Signals, Barely Perceptible. 
R2 —Very Weak Signals. 
R3 —Weak Signals. 
R4 —Fair Signals, 
R5 —Fairly Good Signals. 
R6 —Good Signals. 
R7 —Moderately Strong Signals. 
R8 —Strong Signals. 
R9 —Excellent Signals. 

S ( Intelligibility) 
Si — Unreadable Signals. 
52 —Barely Readablt. occasional 

words only. 
S3 — Readable with considerable 

difficulty. 
54 —Readable with practically no 

difficulty. 
S5 —Perfectly readable. 

*Note. —  S signals are sometimes 
referred to as Q signals an/ carry 
the iadication QSA I -2, etc. 

• 

Signature Tunes 
T HE following list of signature tunes, 

etc., should prove of use in identi-
fying many of the stations which do 
not use English very frequently in their 
announcements. 

SOUTH AND CENTRAL AMERICA 
CUBA 

COCQ.-33.98 m. and 47.17 m., Hav-
ana.  Opens and closes with Spanish 
tune "Siboney."  English used occas-
ionally. 
COBC. — 32.04 m., Havana.  Opens 

with Spanish tune and uses slogan, 
"El Progresso Cubano." 
COCX. -32.61 m., Havana.  Opens 

with march and gives slogan, "Casa 
Lavin," and broadcasts calls CMX and 
COCX in Spanish. 
COHI. -46.58m., Santa Clara.  Opens 

with march and various calls, COHI, 
COCH, etc.  Usually plays a few bars 
of "Popeye the Sailor" in the first few 
minutes of each session. 
COCO.-34.48  m.,  Havana.  Opens 

and closes with call in English. 
COCD. -48.88  m.,  Havana.  Opens 

and closes with "In a Clock Store." 
COC W. -47.39 m., Havana.  Opens 

with Mexican tune, "Estrellita." 
COBZ.-33.13 m., Havana.  Opens 

and closes with record, "Popular Me-
lodies."  Slogan is "Radio Salas." 
COKG.--33.52 m., Santiago.  Opens 

and closes with tune, "La Congo."  In-
terval signal 3 strokes on gong. 

COGF. -25.42 m., Mantanzas.  Opens 
and closes with "Vals Diana." 

COSTA RICA 
TIPG. -31.19 m., San Jose.  Gives 

English announcement on opening and 
uses slogan, "La Vox de la Victor.' 
TIEP. -44.84 m., San Jose.  Opens 

with slogan, "La Vox del Tropico.' 
TI2XD. -25.06 m., San Jose.  Opens 

with march, "Don Quixote." 

VENEZUELA 
VY5RN. -59.58 m., Caracas.  Interval 

signal, 4 chimes.  Uses  bugles  and 
whistles on opening. 
YV1RX. -61.35 m., Maracaibo.  An-

nounces as "Ondas del Lago" and 
closes with a march. 
YV2RN. -61.6  m.,  San  Cristobal. 

Opens and closes with the march, "El 
Capitan." Interval signal 6 strokes 
on gong. 
YV1RY. -61.1 m., Coro.  Opens and 

closes with the march, "Three Colors." 
Interval signal 4 marimba chimes. 
YV1RV. -62.53 m., Maracaibo.  An-

nounces as "Ecos del Zulia." 
YV4RQ —59.76  m.,  Puerto  Cabello. 

Announces as "Radio Telefunken" and 
gives a few bars of a march on open-
ing 
YV4RP.-60.85 m., Valencia.  Opens 
with a march and uses 3 chimes. 
YV1RL. -61.73 m., Maracaibo.  An-

nounces as "Radio Popular" and uses 
4 chimes as interval signal 

DOMINICAN REPUBLIC 
HI1S. -46.76 m., Santiago.  Announ-

ces as "Radio RCA Victor, Santiago"; 
gives three chimes at quartef hour. 
HI1N. -48.04  m.,  Ciudad  Trujillo. 

Announces as 'Broadcasting Nacional" 
or "La Vox del Partido Dominicano." 
HI1Z. -47.51  m.,  Ciudad,  Trujillo. 

Gives 5 chimes and siren wail, and an-
nounces as "Broadcasting Nacional." 
HII X. -47.32  m.,  Ciudad  Trujillo. 

Opens with the Dominican National 
Anthem and also gives call in English 
occas:anally. 

PERU 
OAX4J. -32.12 m., Lima. Closes with 

announcement "Radio Internacional" 
and plays "Goodnight, Sweetheart." 
OAX4T. -31.38 m., Lima.  Announces 

as "Estacion Radio Nacional del Peru." 
OAX5C.-31.91 m., Ica.  Gives an-

nouncement in English on closing. 

ECUADOR 
HCJB. -24.08 m., Quito  Gives an-

nouncement "La Vox de los Andes" 
and also announces in English. 

ARGENTINE 
LRX.-31.06 m., Buenos Aires.  An-

nounces as "Radio el Mundo" and 
closes with slow orchestral number. 
LRA. -30.96 m., Buenos Aires.  An-

nounces as "Radio Estado" and occa-
sionally in English. 
LSX.-28.93 m.. Buenos Aires. Closes 

with march "San Lorenzo." 

COLOMBIA 
HJAE. -62.05 m., Cartagena.  Opens 

with "Song of the Islands" and closes 
with "Alohe Oe." 
HJAP.-60.92 m.. Cartagena.  Opens 

and closes with "Double Eagle" march. 
HJAB. -62.7 m.. Barranquilla. Closes 

with tune "La Golondrina." 
HJAG. -61.16 m.. Barranquilla. Gives 

1 chime between announcements and 
closes with National Anthem and "Los 
Cadetes" march. 

(Continued on page 74) 
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OFFER THE

BEST SERVICES
IN MELBOURNE

f o r

SET BUILDERS
Users, Experimenters and Servicemen

ACCUMULATORS
“ Chaippion” 1st Grade. Guaranteed 

32 months.
2 volt, 50 amp. Were 21/-. now 15/- 
2 volt 100 amp. Were 27/6, now 22/6
4 volt 80 amp. Were 34/6, now 27/6
6 volt 80 amp Were 39/6, now 35/
6 volt 100 amp. Were 47/6, now 39/6 

Add 1/6 for Special Packing Case.

HEADPHONES
Imported , Special ' Lightweight Head
phones, 4000 ohms. sis -m 
Were 15/6, Now . |ij$ j  jg jg

MICROPHONES
)r Home Use Jyst plug Into yo> 
t and you have your own broadcasi 
g outfit.

Genuine Telson Eng. Make.

From e/11 Complete.

“15” HATTERIES
Well-known Guaranteed Make.

45 volt L.D. Were 8/9, Now 6/8
45 volt H.D. Were 12/6, Now 9/6
45 volt T.D Were 15/- Now 11/-
60 volt L.D. Were 11/6. Now 8/8
60 volt H.D. , Were 17/6, Now 12/6
1.5 dry cells. Were 2/9, Now 2/-

CRYSTAES
Hertzite and G a le n a ........... 6d each
Neutron and Catswhlsker 1/- each 
Bed Diamond Refills .2/ - each

DETECTORS
Ebro, Barrel Type ......................  2/6
Red Diamond ...........................  3/9

RESISTANCES
Ohmeg. Resistors, Guaranteed 5% 
tolerance. 1 watt rating. 100 ohms to
1 meg.......... . . . .  f i d  „

or 5/3 per doz O O *  ® « i
2 meg. to 3 meg........................1/- each

CO UNTR V  CLIENTS -  Please add 
Postage oi Freight when ordering.

K I T  S E T S
We can quote on any Kit for Build

ing A ll Sets in this Handbook.

Let us know your requirements and 
we shall quote you individually at 

the best price in Melbourne.

‘Marvelle’ Sift Sets
“M ARVELLE" 3 is a kit for a 3- 
valve set, for reception of local sta
tions.
Complete with Valves, Speaker, and 
Midget Cabinet.£5

Everything that is required.

‘Marvelle’ Midgets
Here is the ideal spare set:—
The Midget with Console Tone.

•  ROLA SPEAKER,
S RADIOTRON VALVES,
•  12 MONTHS' GUARANTEE.
9  13in. x 7in. x Cin., 141b. weight.
•  YOUR OLI) SET TRADED.

As Illustrated Above.
3 Valve, A.C....................  £6 6 0
4 Valve. A.C. . . . . . . .  £7 19 6
4 Valve, A.C., D.C............ £8  17 6
4 Valve, 1.4 Batt.............. £13 13 0

W iite for full particulars.

SHORT WAVE 
CONVERTERS

LISTEN TO G E R M ANY .
E N G LA N D . FRANCE, etc., etc.

Direct on your present set.
Install a “PRECEDENT” 

CONVERTER
Just plug in to your present set.
While — ------
last,
While they n i  ~

(Valve extra.)

When ordering please state type of 
set and valves used; also make.

TRADE-IN DEPT.
We have the original and largest 
trade-in department in Victoria.
All goods sold in this department 
are thoroughly tested and passed as 
good as new.
Anything in Radio can be obtained 
in our Trade-In Department. 
VALVES. — A11 types and makes 
available—test the same as new 
valves at HALF L IST  PRICES. 
CABINETS.—

Consoles f r o m ............  1/6 each
Portables from . ,. .. 5/8 each 
Mantels from . . . .  5/- each 

HEADPHONES—
Brandes, Brunet-Kellog, 
etc., all as new. from 5/- each 

INCOMPLETE CHASSIS—
Ideal for experimenter; 
partly complete, 2/6 and 5/- each

AUCTION DEPT.
We still hold an Auction Sale at 

1.30 p.m EVERY TUESDAY.
All Goods are Sold and Guaranteed 

as Described.

CONDENSERS
VARIABLE—

.00015 S.W. Were 7/6: now 2/6
3 Gang Car Radio. Were 
22/6; now . 10/6
3 gang Midget Were 17/6; 
now . . .

ELECTRO LYTIC —
2 x 4  mfd., 500 volt. Were
7/6; n o w ............................
8 mfd., 220 v.
16 mfd., 350 v

<1 case) Were 
7/6; now ..

25 mfd., 25 volt. Were 2/6;
n o w ....................... ................

P IG T A IL  BYPASS—
—1. Dubilier. Were 1/-;
now ..................

Or 2/9 per dozen.
FIXED  CONDENSERS—

Various sizes and makes.
Were 1/ each; now 3d. each 

Or 2/9 per dozen.

4/i)

4/-

3/6

6d.

3d.

w r f u MA R C O ’S RADIO l»TY. LTD. pw
EL*„ 230-332 Swans ton St., C / r  of L it. Bonrke St.

and 111-113 O RM O ND ROAD, ELW OOD.

SHORT WAVES (Listener In 

ACCUMULATORS 
"Chatîmion - 1st Grade.  Guaranteed 

12 months. 
2 volt.  50 amp Were 21,-, now 15/-
2 volt 100 amp Were 27/6, now 22/6 
4 volt  80 amp. Were 34/6, now 27/6 
6 volt  80 amp Were 39/6, now 35/ 
6 volt 100 amp. Were 47/6, now 39/6 
Add 1/6 for Special Packing Case. 

, 

HEADPHONES 
Imported, Special . Lightweight Head-
phones, 4000 ohms. 
Were 15/6, Now  

MICROPHONES 
For Home Use  Just plug into your 
set and you have your own broadcast-
ing outfit. 

Genuine Telson Eng. Make, 

From  8/1.1_ Complete. 

"B" BATTERIES 
Well-known Guaranteed Make. 

45 volt L.D.  Were  8/9, Now  6/8 
45 volt HD.  Wete 12/6. Now  9/6 
45 volt T.D  Were 15/-  Now 11/-
60 volt L.D.  Were 11/6. Now  8/8 
60 volt H.D.. Were 17/6,  Now 12/6 
1.5 dry cells  Were  2/9,  Now  2/-

CRYSTALS 
Hertzlte and Galena ..  6d each 
Neutron and CatswhIsker .  1/- each 
Red Diamond Rains  2/- each 

DETECTORS 
Ebro, Barrel Type .. .. .. .. .. 2/6 
Red Diamond  ,. 3/9 

RESISTANCES 
Ohmeg.  Resistors,  Guaranteed  5% 
tolerance. I watt rating.  100 ohms to 

or 5/3 per doz  6d• ea• 
2 meg. to 3 meg.  . .. . . . 1,- each 

COUNTRY CLIENTS — Please add 
Postage or Freight when ordering. 
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OFFER THE 

BEST SERVICES 
IN MELBOURNE 

for 

SET BUILDERS 
Users, Experimenters and Servicemen 

IiIT SETS 
We can quote on any Kit for Build-
ing All Sets in thb Handbook. 

Let us knots your requnements and 
we shall quote you individually at 
the best price in Melbourne. 

Marvell& it Sets 
"MARVELLE" 3 is a kit for a 3-
valve set, for reception of local sta-
tions. 
Complete with Valves. Speaker, and 
Midget Cabinet. 

£5) 
Everything that is required. 

'Mary elle' Midgets 
Here is the ideal spare set: — 
The  Midget  with  Console  Tone. 

• KOLA SPEAKER, 
• RADIOTRON VALVES, 
• 12 MONTHS' GUARANTEE. 
• 13in. x 7in. x Gin., 141b. weight. 
• YOUR OLD SET TRADED. 

As Illustrated Above. 
3 Valve, A.C.  .  £6 6 0 
4 Valve, A.C.  ..  £7 19  6 
Valve A.C.. D.C.  ..  £8 17  6 

4 Valve, 1.4 Batt.  . .  £13 13  0 
Write for full particulars. 

SHORT WAVE 
CONVERTERS 
LISTEN TO GERMANY. 

ENGLAND. FRANCE. etc., etc. 

Direct on your present set. 

Install a "PRECEDENT" 
CONVERTER 

Just plug in to your present set. 
While they £1  
last,  (Valve extra.) 

When ordering please state type of 
set and valves  used;  also  make. 

TRADE-IN DEPT. 
We have the original and largest 
trade-in  department  in  Victoria. 
All goods sold in this department 
are thoroughly tested and passed as 
good as new. 
Anything in Radio can be obtained 
in our Trade-In Department. 
VALVES. — All types and makes 
available—test  the  same  as new 
valves  at  HALF  LIST  PRICES. 
CABINETS.— 
Consoles from  1/6 each 
Portables from  5/6 each 
Mantels from  5/- each 

HEADPHONES— 
Brandes. Brunet-Kellog. 
etc.. all as new. from  5/- each 

INCOMPLETE CHASSIS— 
Ideal for experimenter; 
partly complete, 2/6 and 5/- each 

AUCTION DEPT. 
We still hold an Auction Sale al 

1.30 p.m. EVERY TUESDAY. 
All Goods are Sold and Guaranteed 

as Described. 

CONDENSERS 
V ARI ABLE— 
.00015 S. W. Were 7/6; now  2/6 
3 Gang Car Radio.  Were 
22/6; now  .  10/6 
3 gang Midget  Were 17/6; 
now  .  1/9 

ELECTROLYTIC-
2 x 4 mfd., 500 volt. Were 
7/6; now  ..  4/-
8 mfd., 220 v. 
16 mfd.. 350 V. 

(1 case) Were 
7/6: now ..  3/6 

25 mfd., 25 volt. Were 2/6; 
6d. 

PIGTAIL BYPASS-
-1. Dubilier.  Were 1/-1 
now 3d.  

Or 2/9 per dozen....   
FIXED CONDENSERS— 
Various  sizes  and  makes. 
Were 1/ each; now  3d. each 

Or 2/9 per dozen. 

MARCO'S RADIO PTY. LTD. 
230-232 Swanston St., C/r of Lit. Bourke St. 

and 111-113 ORMOND ROAD, EL WOOD. 

Phone: 

MX1993 

C.2579 
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HJFK.— 30.83 m., Pereira. Opens 
with a slow Spanish tune and gives 
slogan “La Vox de Amagos.”

HJPH.—61.54 m., Armenia. Opens 
with march “ Spanish Soldiers”  and 
gives 3 chimes.

HJCD.—48.7 m , Bogota. Opens and 
closes with the selection “R io R ita.”

M E X IC O
XEQQ.—30.99 m., Mexico City. Opens 

and closes with “Bolero” and gives 
call letters in English.

XEW W .—31.57 m., Mexico City. 
Opens and closes with call in Eng
lish.

X E XA .—48.58 m., Mexico City. Opens 
with selection “ March of the Toys.” 

XEBT.—49.94 m., Mexico City. Closes 
with “Liebestraum” (Liszt).

XEW I.—25.21 m., Mexico City. Closes 
with announcement in English and 
slogan “My Voice to the World from 
Mexico.”

XEUZ.— 49.04 m „ Mexico City. Uses 
slogan “Radio Nacionals.”  Gives 5 
chimes and occasionally announces in 
English.

XEBR.—25.38 m., Hermosillo. Opens 
and closes session with the waltz “Over 
the Waves.”

PA N A M A
HP5K.— 50.00 m „ Panama City. 

Opens with the waltz “Merry Widow.” 
HP5A.—25.64 m., Panama City. 

Opens and closes with “ Anvil Chorus.” 
HP5J.—31.28 m., Panama City. 

Opens with the march “Blackhorse 
Troop” and closes with “Discipline 
Honor and Abregacion.”

HP5B.—49.73 m., Panama City. 
Opens and closes with the march 
"Panama.”

CH ILE
CB960.—31.25 m., Santiago. Closes 

with a slow piano tune, name un
known.

CB970.—30.83 m., Valparaiso. Closes 
with “Pomp and Circumstance.”  

CB1180.—25.06 m., Santiago. Closes 
with “Taps” on bugle.

CD1190.—25,19 m., Valdivia. Closes 
with organ selection. Gives time sig
nal and chimes.

U R U G U A Y
CXA2.—31.35 m., Montevideo. An

nounces on opening as “CXA2, Radio 
Continental.”

CXA8.—31.12 m., Montevideo. An
nounces in English on closing as 
“Radio Balgrano” ; also uses about three 
other languages.

M ISC E LLA N E O U S
“Radio Martinique” .—30.92 m., Fort- 

de-France, Martinique, F.W.I. Opens 
and closes with “La Marseillaise” ; uses 
six chimes.

CHNX.—48.93 m.. Halifax, N.S., Can
ada. Opens and closes with “Oh Can
ada” and gives chimes every 15 min
utes.

PRA8.— 49.92 m., Pernambuco, Bra
zil. Opens with studio clock striking 
hour. Gives slogan "Vox del Norte” 
occasionally.

PJC1.— 50.5 m., Curacao, D.W.I. 
Opens with four strokes on an elec
trical gong and repeats in 5 minutes.

Z IZ .—46.99 m., Bassetterre, St. Kitts. 
Opens with “Rule Britannia.” Closes 
with “God Save the K ing.”

HRP1.—47.22 m., San Pedro Sula, 
Honduras. Opens with “Boy Scouts” 
march and closes with Honduras Na
tional Anthem.

CR6AA.—39.4 m., Lobito, Angola. In 
terval signal is 3 notes A C B on piano. 
English occasionally used.

CRY9.— 49.34 m., Macao. Gives an
nouncement in English approximately 
every 15 minutes.

RNE.—25.00 m., Moscow. U.S.S.R. 
Opens and closes with “ Internation
ale.” When English is used the call is 
“This is Moscow calling.”

H SP6—37,65 m., Bangkok, Thailand. 
Opens with clock striking, then gives 
call in English and French.

ZNS.— 49.25 m., Nassau, Bahamas. 
Opening signal St. Margaret’s Chimes, 
London; also Big Ben. Closing “God 
Save the K ing.”

“Radio Czechoslovensko.”—31.36 m. 
Interval signal is 8 chimes.

W P IT .—All frequencies. Opens and 
closes with “Stars and Stripes For 
Ever.”

WGEO/WGEA. — A ll frequencies. 
Opens with Spark discharge and closes 
with “Star Spangled Banner.”

WBOS.—31.35 m. Opens and closes 
with “Stars and Stripes For Ever.” 

W CBX.—All frequencies. Opens and 
closes with “ Star Spangled Banner.”

EUROPE
H AS3— 19.52 m:, Budapest, Hungary. 

Opens with bells ringing. Interval 
signal is “Musical Box Melody.”

HVJ.— 19.84 m. and all other freq., 
Vatican City, Italy. Interval signal, 
clock ticking and announcement, “ Lau- 
detur Jesus Christus,”  “Radio Vati- 
cano.”

CSW4.— 19.71 m. and all other freq., 
Lisbon, Portugal. Opens and closes 
with the Portuguese National Anthem.

2R03.—31.15 m., Rome, Italy. In 
terval signal is bird whistling. Closes 
with Italian Royal March and Giovin- 
ezza.

OZF.—31.51 m„ Copenhagen, Den
mark. Opens with one gong stroke 
and closes with tune “There is a W in
some Land.”

SBP.—25.63 m., Motala, Sweden. 
Gives announcement in English two 
minutes before opening each session.

ORK.—29.04 m „ Ruysselede, Bel
gium Closes with Belgian National 
Anthem, “La Brabanconne.”

L K Q — 25.57 m., Oslo. Norway. Opens 
with march and gives time signal ex
actly on hour or hall ur.

This table of alphabetical and numerical pronunciations of the 
four major European languages will assist the short ware listener 

in the identification of foreign broadcasters.
FRENCH SPANISH PORTUGUESE GERMAN

A ah ah ah ah
B bay bay bay bay
C say say-thay say say
D day day day day
E ay ay ay . ay
F ef effay effay ef
G zhay hay hay gay
H asch ah-hay ah-hay hah
I ee ee ee ee
J zheep ho-tah ho-tah zhay
K kah kah kah kah _
L el ellay ellay el
M em emmay emmay __ em
N en ennay ennay en \
O 0 0 0 0
P pay pay pay pay
Q coo coo coo coo
R air erray erray err
S ess essay essay ess
T tay tay tay tay
U eu 00 00 00
V vay vay vay fow
W doublevay dooblevay dooblvay

ecksX eeks ekis ekis
y egrek egreyeyah egreyeyah egrek
z zed zed zed tset
l unh uno ura ine
2 dur doce dois zwi
3 trwa trace tres dri
4 katth kuahtro quattro feur
5 sank sinko sinko finf
6 seece sase sase sex
7 saat sate sate seeben
8 hweet ocho oito oct
9 nerf nu-avy nove noin

10 deece de-uz deuz zane
11 onze onse onze elf
12 doze do-ce doze twelf
13 traze trece tres trizane
14 katorz catorce katorz feurzane
15 kanz quince quinze fin f zane
16 saze dieciseis dezeseis sexzane
17 deece-satt dieciseite dezeseite seebenzane
18 deece-hweet . dieciocho dezoito octzane
19 deece-neuf diecinuahvy dezanove noinzane
20 vant vane-tah vinte tswansig
30 trahnt tranetah trinta drysig
40 karant quarantah quarantah feurzig
50 sankant sinquenta sincuenta finfsig

Page 74 (Listener In Handbook, No. 15)   SHORT WAVES 

IDENTIFICATION OF OVERSEAS STATIONS —Contd. 
HJFK. -30.83  m., Pereira.  Opens 

with a slow Spanish tune and gives 
slogan "La Vox de Amagos." 
HJFH. -61.54 m., Armenia.  Opens 

with march "Spanish Soldiers" and 
gives 3 chimes. 
HJCD. -48.7 m., Bogota.  Opens and 

closes with the selection "Rio Rita." 

MEXICO 
XEQQ. -30.99 m., Mexico City. Opens 

and closes with "Bolero" and gives 
call letters in English. 
XE W W. -31.57  in.,  Mexico  City. 

Opens and closes with call in Eng-
lish. 
XEXA. -48.58 m., Mexico City. Opens 

with selection "March of the Toys." 
XEBT. -49.94 m., Mexico City. Closes 

with "Liebestraum" (Liszt). 
XE WI.-25.21 m., Mexico City. Closes 

with  announcement in English and 
slogan "My Voice to the World from 
Mexico." 
XEUZ. -49.04 m., Mexico City.  Uses 

slogan  "Radio  Nacionals."  Gives  5 
chimes and occasionally announces in 
English. 
XEBR. -25.38 m., Hermosillo.  Opens 

and closes session with the waltz "Over 
the Waves." 

PANAMA 
HP5K. -50.00  m.,  Panama  City. 

Opens with the waltz "Merry Widow." 
HP5A.-25.64  m.,  Panama  City. 

Opens and closes with "Anvil Chorus." 
HP5J. -31.28  m.,  Panama  City. 

Opens  with  the march  "Blackhorse 
Troùp" and closes  with  "Discipline 
Honor and Abregacion." 
HP5B. -49.73  in.,  Panama  City. 

Opens and closes with  the  march 
"Panama." 

CHILE 
CB960.-31.25 m., Santiago.  Closes 

with a slow piano tune, name un-
known. 
CB970.-30.83 m., Valparaiso.  Closes 

with "Pomp and Circumstance." 
CB1180. -25.06 m., Santiago. Closes 

with "Taps" on bugle. 
CD1190.-25,19 m., Valdivia.  Closes 

with organ selection.  Gives time sig-
nal and chimes. 

URUGUAY 
CXA2. -31.35 m., Montevideo.  An-

nounces on opening as "CXA2, Radio 
Continental." 
CXA8.-31.12 m., Montevideo.  An-

nounces in English on  closing  as 
"Radio Balgrano"; also uses about three 
other languages. 

MISCELLANEOUS 
"Radio Martinique".-30.92 m., Fort-

de-France, Martinique, F. W.I.  Opens 
and closes with "La Marseillaise"; uses 
six chimes. 
CHNX. -48.93 m., Halifax, N.S., Can-

ada.  Opens and closes with "Oh Can-
ada" and gives chimes every 15 min-
utes. 
PRA8. -49.92 m., Pernambuco, Bra-

zil.  Opens with studio clock striking 
hour.  Gives slogan "Vox  del Norte" 
occasionally. 
PJCL -50.5  m.,  Curacao,  D. W.I. 

Opens with four strokes on an elec-
trical gong and repeats in 5 minutes. 
ZIZ. -46.99 in., Bassetterre, St. Kitts. 

Opens with "Rule Britannia."  Closes 
with "God Save the King." 
HRP1. -47.22 m., San Pedro Sula, 

Honduras.  Opens with "Boy Scouts" 
march and closes with Honduras Na-
tional Anthem. 

CR6AA. -39.4 m., Lobito, Angola. In-
terval signal is 3 notes A C B on piano. 
English occasionally used. 
CRY9. -49.34 in., Macao.  Gives an-

nouncement in English approximately 
every 15 minutes. 
RNE.-25.00 m.,  Moscow.  U.S.S.R. 

Opens and closes with "Internation-
ale."  When English is used the call is 
"This is Moscow calling." 
HSP6.-37,65 m., Bangkok, Thailand. 

Opens with clock striking, then gives 
call in English and French. 
ZNS.-49.25  in.,  Nassau,  Bahamas. 

Opening signal St. Margaret's Chimes, 
London; also Big Ben.  Closing "God 
Save the King." 
"Radio  Czechoslovensko."-31.36  m. 

Interval signal is 8 chimes. 
WPIT.—All fr,:quencies.  Opens and 

closes with "Stars and  Stripes For 
Ever." 
W GEO/ WGEA.  —  All  frequencies. 

Opens with Spark discharge and closes 
with "Star Spangled Banner." 
WBOS. -31.35 m.  Opens and closes 

with "Stars and Stripes For Ever." 
WCBX. —All frequencies.  Opens and 

closes with "Star Spangled Banner." 

EUROPE 
HAS3. -19.52 m., Budapest, Hungary. 

Opens  with  bells  ringing.  Interval 
signal is "Musical Box Melody." 

HVJ. -19.84 m. and all other freq., 
Vatican City, Italy.  Interval signal, 
clock ticking and announcement, "Lau-
detur Jesus Christus," "Radio Vati-
cano." 
CS W4. -19.71 m. and all other freq., 

Lisbon, Portugal.  Opens and closes 
with the Portuguese National Anthem. 
2R03.-31.15 m., Rome, Italy.  In-

terval signal is bird whistling.  Closes 
with Italian Royal March and Giovin-
ezza. 
OZP. -31.51  in., Copenhagen, Den-

mark.  Opens with one gong stroke 
and closes with tune "There is a Win-
some Land." 
SBP. -25.63  m.,  Motala,  Sweden. 

Gives announcement in English two 
minutes before opening each session. 
ORK.-29.04 m.,  Ruysselede,  Bel-

gium  Closes with Belgian National 
Anthem. "La Brabanconne." 
LKQ.-25.57 m., Oslo. Norway. Opens 

with march and gives time signal ex-
actly on hour or hall ,ir. 

This table of alphabetical and 
four major European languages 

in the identification 
FRENCH  SPANISII 

A ah  ah 
B  bay  bay 
C  say  say-thay 
D  day  day 
E  ay  ay 
F  ef  effay 
G  zhay  hay 
H  asch ah-hay 

ee  ee 
sheep  ho-tah 

K  kah  kah 
L  el  ellay 
M  em  emmay 
N  en  ennay 
O  o  o 
P  pay  pay 
•  coo  coo 
R  air  erray 
S  ess  essay 
T  tay  tay 
U eu GO 
✓  vay  vay 
W  doublevay  dooblevay 
X  eeks  ekis 
y egrek  egreyeyah 
Z  zed  zed 
1  unh uno 
2 dur doce 
3  trwa  trace 
4  katth  kuahtro 
5  sank  sinko 
6  seece  sase 
7  saat  sate 
8  hweet ocho 
9 nerf nu-avy 
10  deece  de-uz 
11 onze onse 
12  doze  do-ce 
13  traze trece 
14  katorz catorce 
15  kanz  quince 
16  saze  dieciseis 
17  deece-satt  dieciseite 
18  deece-hweet dieciocho 
19  deece-neuf  diecinuahvy 
20  vant  vane-tah 
30  trahnt  tranetah 
40  karant  quarantah 
50  sankant  sinquenta 

numerical pronunciations of the 
will assist the short wave listener 
of foreign broadcasters. 

PORTUGUESE 
an 
bay 
say 
day 
ay 
effay 
hay 
ah-hay 
ee 
ho-tah 
kah 
ellay 
emmay 
ennay 
o 
pay 
coo 
erray 
essay 
tay 
oo 
vay 
dooblvay 
ekis 
egreyeyah 
zed 
urn 
dois 
tres 
quattro 
sinko 
sase 
sate 
oito 
nove 
deuz 
onze 
doze 
tres 
katorz 
quinze 
dezeseis 
dezeseite 
dezoito 
dezanove 
vinte 
trinta 
quarantah 
sincuenta 

GERMAN 
ah 
bay 
say 
day, 
ay 
ef 
gay 
hah 
ee 
zhay 
kah 
el 
em 
en 
o 
pay 
coo 
err 
ess 
tay 
oo 
f ow 

ecks 
egrek 
tset 
me 
zwi 
dri 
f eur 
finf 
sex 
seeben 
oct 
nomn 
zane 
elf 
twelf 
trizane 
feurzane 
finfzane 
sexzane 
seebenzane 
octzane 
noinzane 
tswansig 
drysig 
feurzig 
finfsig 
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Automatic Volume Control
Cause of Fading— Functions of A V .C .— Simple 
and Delayed A .V .C. Systems— Time Constants.

t>EFORE discussing the practical ap
plication of Automatic Volume 

Control let us consider just what it 
is, how it works and why it is neces
sary. A  radio signal propagated from 
a transmitting aerial may reach the 
receiver by two paths. In  the first case 
i f  a receiver is situated near the trans
mitting station it will; pick up what is 
known as the ground wave of that sta
tion. The actual area of this ground 
wave varies considerably, depending 
upon the frequency of the radiated 
signal.

However, the ground wave provides a 
constant signal and does not fade as 
is the case with the sky wave which 
travels upwards towards the Heaviside 
and other layers and is then reflected 
by these layers back to earth. These 
reflecting waves vary in height above 
the earth’s surface and as these 
changes take place the reflected wave 
is nbt concentrated in a single beam 
as it would be if the layers remained 
at a fixed height.

The result is that i f  • the whole of 
the components of the reflected wave 
are not within the range of the re
ceiver’s aerial a drop in signal strength 
results which is commonly known as 
fading.

Unless conditions are exceptionally 
good fading is present to a more or 
less marked degree on all distant sig
nals.

In  order to overcome the effects of 
this fading and obtain a constant vol
ume level from the received signal the 
sensitivity of the set must be varied in 
accordance with this signal. This is 
precisely the aim of A.V.C.

A.V.C. circuits are arranged to auto
matically reduce the total amplifica
tion of the signal with increasing 
strength of the received station’s car
rier wave. Thus, when the signal 
strength of a distant station drops due 
to the effects of fading the sensitivity 
o f the receiver increases and tends to 
overcome this.

Theory of A .V .C .
'TE C H N IC A LLY  the A.V.C. system is 

so arranged that large signal in
puts produce a large negative poten
tial, which, when applied to the con
trol grids of the amplifying valves 
cuts down their gain and so maintains 
the set’s output at a fixed level for 
the maximum large signal input. When 
the signal level drops, less negative 
bias is applied to the valves so that 
they in turn are able to amplify the 
signal to a greater degree than they 
were permitted to amplify the strong 
signal.

The A.V.C. system is so proportioned 
that this see-saw action can follow 
rapid changes in signal strength such 
as encountered with fading signals. 
Theoretically this system is ideal, but 
in practice there are a number of 
snags to be guarded against. The 
A.V.C. action must take place on the 
“Mean” carrier strength and not on

the rapid changes in intensity which 
take place when the carrier is modu
lated by audible tones.

For this reason the A.V.C. action has 
to be faster than the frequency of the 
lowest audible tone it is desired to re
produce and the Tim e Constant o f the 
A.V.C. system must be so worked out 
that the rapidity with which it func
tions is greater than that o f the lowest 
reproduced frequency. These factors, 
however, need not concern the average 
home constructor as these points are 
taken care of when the circuit of a 
receiver is being designed.

Simple A .V .C .
^ .V .C . systems may be divided into 

two classes, simple A.V.C. and De
layed A.V.C. Simple A.V.C. works in 
the following way: In  any diode detec
tor circuit there is developed across

V4 VS

A Delayed A.V.C. Circuit suitable for 
three controlled stages.

the load resistor a voltage which is 
proportional to the carrier strength of 
the diode. The diode end of the load 
resistor is negative with respect to 
earth and therefore a negative A.V.C. 
voltage may be applied to the control 
grids of the R.F., M ixer or I.F. am
plifier valves by connecting a suitable 
resistance filter to this point and

feeding this negative potential to the 
grid return circuits of these valves.

The main disadvantage of this simple 
A.V.C. circuit is that even though no 
signal is tuned certain unavoidable 
noise voltages are produced in the re
ceiver and this together with static 
and other extraneous noises combines 
to produce a voltage across the diode 
load resistor and so reduce the overall 
amplification of the receiver.

This may be overcome to some ex
tent by attention to the bias values in 
the controlled stages, but a similar 
difficulty arises when a weak signal 
tuned in. The effect of the signal 
again reduces the sensitivity of the re
ceiver, which is not desirable.

Delayed A .V .C .
X °  overcome these disabilities the 

delayed A.V.C. system was pro
duced. In this case delay refers to 
voltage delay and not time delay due 
to the charging of the by-pass conden
sers. A  delayed A.V.C. system is one 
which does not come into operation 
until the carrier strength reaches a 
predetermined level.

Delayed A.V.C. also allows of a 
higher A.V.C. voltage being produced 
as the rectification efficiency is better 
and a higher value of diode load re
sistor is possible. Again where the 
A.V.C. diode voltage is obtained from 
the plate circuit of the I.F. amplifying 
valve a higher R.F. voltage is applied 
than if  this voltage were taken from 
the secondary of the IF .  transformer.

A further advantage in feeding the 
A.V.C. diode from the plate of 
the preceding valve is that it reduces 
the loading effect of the A.V.C. system 
on the I.F. transformer secondary 
Delay is introduced into the A.V.C. 
circuit B by applying a negative poten
tial to the A.V.C. diode. The effect is 
that the received signal must first 
overcome this initial voltage before 
the A.V.C. commences to function.

In most cases a delay of 3 volts is 
sufficient to provide good results. A 
simple way to obtain this delay in 
circuits using diode-triode or diode- 
pentode types of valves is to return 
the A.V.C. diode load resistor to earth. 
This applies a negative potential, equal 
to the voltage developed across the 
cathode bias resistor, to the A.V.C, 
diode plate.

I f  less delay is required the diode 
load resistor may be tapped on to the 
cathode resistor at some predetermined 
voltage setting. However, if this is 
done a positive potential is applied to 
the grids of the controlled valves, and 
the fixed bias for them must be in
creased by the voltage between the 
cathode tapping and earth if  the cor
rect bias ratings are to be maintained.

A  typical delayed A.V.C. circuit is 
shown and may be adapted for sets 
with or without an R.F. stage. The 
value of CC should be .0001 mfd. and 
must be a good quality mica insulated 
unit. The resistors R I and R2 each 
have a value of 500,000 ohms, while

(Concluded on page 82)
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B EFORE discussing the practical ap-
plication  of  Automatic  Volume 

Control let us consider just what it 
is, how it works and why it is neces-
sary.  A radio signal propagated from 
a transmitting aerial may reach the 
receiver by two paths. In the first case 
if a receiver is situated near the trans-
mitting station it will pick up what is 
known as the ground wave of that sta-
tion.  The actual area of this ground 
wave varies nonsiderably, depending 
upon the frequency of the radiated 
signal. 

However, the ground wave provides a 
constant signal and does not fade as 
is the case with the sky wave which 
travels upwards towards the Heaviside 
and other layers and is then reflected 
by these layers back to earth.  These 
reflecting waves vary in height above 
the earth's  surface  and  as  these 
changes take place the reflected wave 
is nbt concentrated in a single beam 
as it would be if the layers remained 
ata fixed height. 

The result is that if • the whole of 
the components of the reflected wave 
are not within the range of the re-
ceiver's aerial a drop in signal strength 
results which is commonly known as 
fading. 
Unless conditions are exceptionally 

good fading is present to a more or 
less marked degree on all distant sig-
nals. 
In order to overcome the effects of 

this fading and obtain a constant vol-
ume level from the received signal the 
sensitivity of the set must be varied in 
accordance with this signal.  This is 
precisely the aim of A.V.C. 

A.V.C. circuits are arranged to auto-
matically reduce the total amplifica-
tion of the signal  with  increasing 
strength of the received station's car-
rier wave.  Thus, when  the  signal 
strength of a distant station drops due 
to the effects of fading the sensitivity 
of the receiver increases and tends to 
overcome this 

Theory of A.V.C. 
TECHNICALLY the A.V.C. system is 

so arranged that large signal in-
puts produce a large negative poten-
tial, which, when applied to the con-
trol grids of the amplifying valves 
cuts down their gain and so maintains 
the set's output at a fixed level for 
the maximum large signal input. When 
the signal level drops, less negative 
bias is applied to the valves so that 
they in turn are able to amplify the 
signal to a greater degree than  they 
were permitted to amplify the strong 
signal. 

The A.V.C. system is so proportioned 
that this see-saw action can follow 
rapid changes in signal strength such 
as encountered with fading signals. 
Theoretically this system is ideal, but 
in practice there are a number of 
snags to be guarded against.  The 
A.V.C. action must take place on the 
"Mean" carrier strength and not on 

the rapid changes in intensity which 
take place when the carrier is modu-
lated by audible tones. 

For this reason the A.V.C. action has 
to be faster than the frequency of the 
lowest audible tone it is desired to re-
produce and the Time Constant of the 
A.V.C. system must be so worked out 
that the rapidity with which it func-
tions is greater than that of the lowest 
reproduced frequency.  These factors, 
however, need not concern the average 
home constructor as these points are 
taken care of when the circuit of a 
receiver is being designed. 

Simple A.V.C. 
A.V.C. systems may be divided into 

two classes, simple A.V.C. and De-
layed A.V.C. Simple A.V.C. works in 
the following way: In any diode detec-
tor circuit there is developed across 

A Delayed A.V.C. Circuit suitable for 

three controlled stages. 

the load resistor a voltage which is 
proportional to the carrier strength of 
the diode.  The diode end of the load 
resistor is negative with respect to 
earth and therefore a negative A.V.C. 
voltage may be applied to the control 
grids of the R.F., Mixer or I.F. am-
plifier valves by connecting a suitable 
resistance filter to  this  point and 
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Control 
feeding this negative potential to the 
grid return circuits of these valves. 

The main disadvantage of this simple 
A.V.C. circuit is that even though no 
signal is tuned certain  unavoidable 
noise voltages are produced in the re-
ceiver and this together with static 
and other extraneous noises combines 
to produce a voltage across the diode 
load resistor and so reduce the overall 
amplification of the receiver. 

This may be overcome to some ex-
tent by attention to the bias values in 
the controlled stages. but. a similar 
difficulty arises when a weak signal 
tuned in.  The effect of the signal 
again reduces the sensitivity of the re-
ceiver, which is not desirable. 

Delayed A.V.C. 
T O overcome these disabilities the 

delayed A.V C. system was pro-
duced.  In this case delay refers to 
voltage delay and not time delay due 
to the charging of the by-pass conden-
sers.  A delayed A.V.C. system is one 
which does not come into operation 
until the carrier strength reaches a 
predetermined level. 

Delayed A.V.C. also allows  of  a 
higher A.V.C. voltage being produced 
as the rectification efficiency is better 
and a higher value of diode load re-
sistor is possible.  Again where the 
A.V.C. diode voltage is obtained from 
the plate circuit of the I.F. amplifying 
valve a higher R.F. voltage is applied 
than if this voltage were taken from 
the secondary of the I.F. transformer. 

A further advantage in feeding the 
A.V.C.  diode  from  the  plate  of 
the preceding valve is that it reduces 
the loading effect of the A.V.C. system 
on the I.F.  transformer  secondary 
Delay is introduced into the A.V.C. 
circuit 13 by applying a negative poten-
tial to the A.V.C. diode.  The effect is 
that the received signal must first 
overcome this initial voltage before 
the A.V.C. commences to function. 

In most cases a delay of 3 volts is 
sufficient to provide good results.  A 
simple way to obtain this delay in 
circuits using diode-triode or diode-
pentode types of valves is to return 
the A.V.C. diode load resistor to earth. 
This applies a negative potential, equal 
to the voltage developed across the 
cathode bias resistor, to the A.V.C, 
diode plate. 

If less delay is required the diode 
load resistor may be tapped on to the 
cathode resistor at some predetermined 
voltage setting.  However, if this is 
done a positive potential is applied to 
the grids of the controlled valves, and 
the fixed bias for them must be in-
creased by the voltage between  the 
cathode tapping and earth if the cor-
rect bias ratings are to be maintained. 

A typical delayed A.V.C. circuit  is 
shown and may be adapted for sets 
with or without an R.F. stage.  The 
value of CC should be .0001 mfd. and 
must be a good quality mica insulated 
unit.  The resistors R1 and R2 each 
have a value of 500,000 ohms, while 

(Concluded on page 82) 
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Coil Boxes and Switching Units
Commercial Type Coil Boxes —  Designing a Coil 
Box Receiver —  Switch Connections —  Checking 

the Alignment.
A S the commercial broadcast coil 

supplanted the home-wound com
ponent, commercially constructed short 
wave coils are displacing, except in a 
few cases where other than standard 
windings and inductance values are re
quired, home-constructed coils. A t the 
same time the plug-in type of former is 
giving way to the coil box in which 
coils to cover a number of bands are 
mounted on a metal framework, and 
coil selection made by means of a 
multi-contact switch.

The experimenters’ early attempts to 
scrap plug-in coils, and use in their 
stead inductances which were changed 
by means of home-constructed 
switches,, were not very successful. The 
use of switches has at all times pro
vided a convenient way of making and 
breaking circuits, but the early 
switches were inefficient, particularly 
when used in circuits carrying radio 
frequency currents.

Constant use resulted in worn parts 
and faulty contacts and long leads and 
inadequate shielding of coils and their 
connections resulted in stray capaci
ties which meant a decrease in sen
sitivity and frequency coverage.

The reduction in the size of coils, 
accompanied by an increase in effi
ciency, which came with the introduc
tion of the pi system of winding and 
the iron core, better insulation, as a 
result of the introduction of trolitul 
and other high-dielectric plastics, and 
a general improvement in switch de
sign made an efficient coil box pos
sible.

Good insulation in switches and coil 
formers minimises losses in these 
units. Small coil dimensions resulted 
in a considerable reduction in the 
lengths of leads, and, therefore, stray 
capacities. Sturdy switches having 
silver-plated points, have put an end 
to the problem o f high resistance con
tacts.

Many types ot coil boxes are avail
able today which are more efficient 
than coils of the plug-in type The 
reasons .for this increased efficiency 
are that most formers designed for 
plug-in coils are constructed of poor 
insulating material, and, in most cases

work loose in their sockets after a few 
months’ use.

The improved efficiency has per
mitted the successful use of a stan
dard broadcast condenser to cover the 
main short wave bands, at the same

Tricky Switch Connections
T P  the experimenter is not desirous of 

having a unit constructed to his 
specifications, he may wind the neces
sary coils and mount them on a com
mercial wave-change switch. Where 
matching is unnecessary, as in the 
case of receivers of types other than 
the superheterodyne, little difficulty 
should be experienced in obtaining 
high efficiency.

time maintaining good results even 
though a high tuning capacity is in 
circuit.

Recent improvements in construc
tion have made possible the design of 
units which will cover the higher fre 
quencies and this has resulted in 
alternative short wave ranges being 
made available in dual-wave coil units 
The first range is 13-32 metres, and the 
other 16-50 metres.

For special applications manufac
turers will make coil boxes to individual 
specifications and wave coverages.

Switch-coil models of popular re
generative and T.R.P. receivers have 
already appeared in many radio pub
lications, and in these circuits the 
coil box has enhanced its features of 
simplicity and small physical dimen
sions.

commercial three 
st3.ec coil box. 

Photo courtesy 
Crown Radio.

The only problem, ajid ;t' should be 
one that confronts him only on first 
use of a multi-point switch, is where 
the various leads should be connected. 
The factory made coil box is supplied 
with all internal wiring completed In 
all cases the only connections to be 
made by the set builder are 'those to 
external components and to facilitate 
this a color code has been adopted, a 
copy of which is usually supplied with 
the unit.

Those using these switches for the 
first time should note that the moving 
arm connection points are on the op
posite side of the insulation forming 
the switch base to those of the fixed 
contacts, and are located alongside the 
switch mounting posts.

The order in which the moving arm 
will contact the fixed points is readily 
seen by an inspection of the unit.

CO IL BOX DETAILS
Type No. Coils Used B/C range S/W range Gang. Dial

“H ” D13. “ Permatune” Iron Cored. 1600-550 13-42 m. S/C “ H ” “Crown’ “H ” type
“H ” D36, ditto. ditto. 16-50 m. ditto. ditto...p.. D36. 1500-550 k.c. ” S/C “F ” “Crown” “P ” type
"F ’ 032. ” ditto. 12-35 m. ditto. ditto.
“F " DC2/16. A ir core pi wound. 16-50 m.
"H ” DC2/16, 1600-550 k.c. ” S/C "H ” “ Crown’ “H ’ type
“ H ” DC2/13. >1 »♦ 13-42 m.
The above table shows the type numbers and tuning ranges

DW4 Air core, trolitul 1500-550 k.c.
insulation, pi-wound 

DW5 Air core, trolitul 1500-550 k.c. 
insulation, pi-wound 
includes R.F coil ^

The above table shows the type'numbers and tuning

of the Crown range

13-32 m.
(or 16-50 m.)

13-32 tn.
(or 16-50 tn.)

ranges o f the Aegis

of coil boxes and switching units.

S/C “H ’: 
or “F ”

S/C “H ” 
or “F ”

range of coil-switch units.
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Coil Boxes and Switching Units 
Commercial Type Coil Boxes — Designing a Coil 
Box Receiver — Switch Connections — Checking 

the Alignment. 

AS  the  commercial  broadcast  coil 
“- supplanted the home-wound com-
ponent, commercially constructed short 
wave coils are displacing, except in a 
few cases where other than standard 
windings and inductance values are re-
quired, home-constructed coils.  At the 
same time the plug-in type of former is 
giving way to the coil box in which 
coils to cover a number of bands are 
mounted on a metal framework, and 
coil selection made by means of a 
multi-contact switch. 
The experimenters' early attempts to 

scrap plug-in coils, and use in their 
stead inductances which were changed 
by  means  of  home-constructed 
switches„ were not very successful. The 
use of switches has at all times pro-
vided a convenient way of making and 
breaking  circuits,  but  the  early 
switches were inefficient, particularly 
when used in circuits carrying radio 
frequency currents. 
Constant use resulted in worn parts 

and faulty contacts and long leads and 
inadequate shielding of coils and their 
connections resulted in stray capaci-
ties which meant a decrease in sen-
sitivity and frequency coverage. 
The reduction in the size of coils. 

accompanied by an increase in effi-
ciency, which came with the introduc-
tion of the pi system of winding and 
the iron core, better insulation, as a 
result of the introduction of trolitul 
and other high-dielectric plastics, and 
a general improvement in switch de-
sign made an efficient coil box pos-
sible. 
Good insulation in switches and coil 

formers  minimises  losses  in  these 
units.  Small coil dimensions resulted 
in a considerable reduction in  the 
lengths of leads, and, therefore, stra 
capacities.  Sturdy  switches  having 
silver-plated points, have put an end 
to the problem of high resistance con-
tacts. 
Many types of coil boxes are avail-

able today which are more efficient 
than coils of the plug-irt type  The 
reasons ,for this increased efficiency 
are that most formers designed for 
plug-in coils are constructed of poor 
insulating material, and, in most cases 

work loose in their sockets after a few 
months' use. 
The improved  efficiency has per-

mitted the successful use of a stan-
dard broadcast condenser to cover the 
main short wave bands, at the same 

time maintaining good  results  even 
though a high tuning capacity is in 
circuit. 
Recent improvements in construc-

tion have made possible the design of 
units which will cover the higher fre-
quencies  and  this has  resulted  in 
alternative short  wave ranges  being 
made available in dual-wave coil units 
The first range is 13-32 metres. and the 
other 16-50 metres. 

For  special  applications manufac-
turers will make coil boxes to individual 
specifications and wave coverages. 
Switch-coil  models  of popular re-

generative and T.R.F. receivers have 
already appeared in many radio pub-
lications,  and  in these circuits the 
coil box has enhanced its features of 
simplicity and small physical dimen-
sions. 

Tricky Switch Connections 
IF the experimenter is not desirous of 
having a unit constructed to his 

specifications, he may wind the neces-
sary coils and mount them on a com-
mercial wave-change switch.  Where 
matching is unnecessary, as in the 
case of receivers of types other than 
the superheterodyne,  little  difficulty 
should  be experienced  in obtaining 
high efficiency. 

conuncreial  three 
stage roil box. 
Photo courtesy 
Crown Radio. 

The only problem. and it should be 
one that confronts him only on first 
use of a multi-point switch, is where 
the various leads should be connected. 
The factory made coil box is supplied 
with all internal wiring completed In 
all cases the only connections to be 
made by the set builder are 'those to 
external components and to facilitate 
this a color code has been adopted, a 
copy of which is usually supplied with 
the unit. 
Those using these switches for the 

first time should note tha t the moving 
arm connection points are on the op-
posite side of the insulation forming 
the switch base to those of the fixed 
contacts, and are located alongside the 
switch mounting posts. 
The order in which the moving arm 

will contact the fixed points is readily 
seen by an inspection of the unit. 

COIL BOX DETAILS 
Type No. 

"H" D13.  "Permatune'  Iron  Cored.  1600-550 
"H"  D36.  ditto.  ditto. 
"F" D36. 1500-550 k.c. 
"F'  D32.  • »  ditto. 
"F" DC2/16.  Air core pi wound. 
"H" DC2/16.  1600-550 k.c 
"H" DC2/13.  II 

The above table shows the type numbers and tuning ranges 

Coils Used  B/C range S/ W range  Gang. Dial 

DW4 

DW5 

Air core, trolitul 1500-550 k.c. 
insulation. pi-wound 
Air core, trolitul  1500-550 k.c. 
insulation,  pi-wound 
includes R.F coil 

The above table shows the type  'numbers and tuning 

13-42 m.  S/C "H" 
16-50 m.  ditto. 

S/C "F" 
12-35 m.  ditto. 
16-50 m.  Pe 

S/C "H" 
13-42 m. 

of the Crown range of coil boxes 

13-32 m. 
(or 16-50 m.) 

13-32 m. 
(ci  16-50 m.) 

S/C "H" 
or "F" 

S/C "H" 
or "F" 

ranges of the Aegis range 

"Crown"  "H"  type 
ditto. 

"Crown" "F" type 
ditto. 

"Crown" "H" type 

and switching units. 

of coil-switch units. 
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PRESTO , THE M AG IC  BOX.

M OST AM AZIN G  T R IC K  EVER.
Astounding! Just ‘ arrived. The 
Famous . Rattle Box Trick, 2/6.

20/- W ORTH  OF SPLENDID  
TR IC K S  AND PUZZLES. 

Presto, the Bos Trick, the Bolt and 
Nut Puzzle, Jafet’s Mystery Wallet, 
the Donkey Trick. O ff W ith His 
Head, the Hindi: Mystery, the Teas
ing I  Trick, the Squarem Puzzle, 
the Shy Lock Trick, the Palpitating 
IMate L ifter, the Obedient Ball, (he 
Cricket Bat Trick, the V ibrating 
Match Box, the Hindu Paper Trick, 
Te ll Anyone’s Age by Cards, Rubber 
Nuts. W rite for Full List of 
Tricks. Puzzles and Games.
The Come 7 Dice Trick, 2/9.
The New Siberian Chain Trick, 2

Mapps Radio Tim e Switch and
Clock combined, 22/6. Automatic
ally switches on your radio at any
desired time. A handy, reliable 
timepiece.

M u ,
“ Like - a - F lash " 
High Tone Buz
zer, Bakelite Case, 

. 3/9. As Illus
trated, 4/9. Spe
cial H i Tone P ro 
fessional Buzzer, 
nothing better, 15/.

Morse Code Practice Sets, with 
Switch Buzzer to L ight. Use as 
you desire, 25/-. Heavier Model 
with P.M .G. Type Morse Key, 30/-.

flexible cablcs, 25/.

BUILD  YOUR OWN MUSIC BOX. 
Complete Units for Musical C igarette 
Boxes, etc., 12/6, 15/-. Music Boxes 
complete, 30/-, 35/-, 45/-. Wooden 
Cigarette Box, for Unit, 2/6.

Electric 240 Volts Gramophone 
Motor. A ll Fittings, with Turn 
tables, etc. British make. 39/6. 
Send for L ist o f Electric Motors and 
Gramo-Radio Units.
“ Collaro”  British Gramophone 
Motor, complete with lu rn tab le and 
all fittings. Built on Unit plate, 
ready to instal in cabinet. 45/-.

fOR

Contains 2/- Rebate Coupons illus
trated from cover to cover. Full 
of Bargains and New Things galore. 
Radio, Gamesi Hobbies. Tricks, 
Jokes, Cutlery, Sports; etc.__________

‘Cosmocord’ Supei De Luxe 
Crystal Pick-up with volume 
control incorporated. Nothing 
better, 18/6.

M AKE YOUR OWN GRAM OPHONE 
RECORDINGS.

Overhead cutting gear, a9 illustrated, with 
cutting heads, 84/-.
Records, 4/- to 7/6. Sapphire Cutting 
Needles, 30/-; Steel Cutting Needles, 2/-: 
Play Back Gramo Needles, 2/- B o«.

% ---------I
Collapsible Auto Aerial, as 

illustrated, 25/-.
We Stock all Types. Write 

for Lists.
The Greatest Stock ol Auto- 
Radio Aerials in Australia. A 
kind for every type of car.

Simple Booklet — How to Learn 
Morse Code and Semaphore, 1/-.

Like a Flash,
De Luxe P ro 
fessional Type, Highest Tone Ad
justable Buzzer, 15/ (as illustrated). 
Ship’s Operator Type, Sharp Tone, 
High Pitched Adjustable Buzzer, on 
bakelite base, 8/6.______________________

Pocket Volt Meters. Read A. and 
B. Batteries 2/9, 3/6, 4/6.

British Meters, Bakelite case, £ 
Reading 0 to ISO, 0 to 9 volts, 9/6.

3 Reading, 0 to 30 M/amps, 0 to 
9, 0 to 180 volts, 10/6.

4 Reading W’ates 4 in 1. O to 6. 
0 to 15, 0 lo  180 volts. 0 to 30 
M/A, 14/-.
Emicol French Meters, 0 to 150, U 
to 6 volts, 0 to 30 M/amps, 12/6. 
“ P ifco ”  all in one AC-DC Bench 
Meter, 25/-.
Reads Valve and Circuit Test, 0 
tc 30 M/A, 0 to 6 or 240 voits. 
Emicol 0 to Bench Type, 0 to 30 
M amps, 0 to 6, 0 to 150 volts, 
with all leads ready tipped, 30/-.

LEVENSON S RADIO
Wholesale, Retail. Wholesale, Retail.

Games, Hobbies, Novelties, and Slot Machine Specialists.
226 P IT T  STREET. SYDNEY.

Everything from  A to Z  in Radio at Sane Profit Prices. 
’Phones: M2525 and M2526-7. Goods forwarded C.O.D. Post or Rail. 
(C .O .D. M ail W ithin N .S.W . only. Not In terstate ). We Welcome 

Prepaid Telegrams and Long Distance 'Phone Calls,

Microphone: 
Unit, 7/6 

Play, Talk, Sing, Joke 
through your R a d i o ,  
Great Fun. Batteryless 
t 5 P e Microphone for

Hand Holding or Hang
ing. 22/6. Complete with 
lead, fixed in a second. 
Others 12/6, 15/-, 17/6,

25/-, 28/6, 32/6. At»
plus 1/9 for Battery and
1/6 for 20ft. Cord. Write
for detailed List.

Like-a-Flash C igar
ette Selling Mach
ines, for wall or 
counter. A ll Metal. 
Foolproof. T w o  
Sizes. Holds 15 
p a c k e t s  of [id. 
cigarettes. Price, 
32/6. Larger size, 
holds 24 packets. 
Price, 37/6. Match 
Machine, 37/6— Id. 
operation, 24 bo* 
capacity.

Reliable Swiss 
Stop W a t c h  
for all Sports. 
25/-.

Model Electru 
Motors, w o r k  
o ff Wet or !>*y 
Batteries. 5,9. 
10/6, 11/6,

Make Om Razor Blade- Uo the Worn 
of 50. HERE’ S A SURR1SE OFFER. 
“ THE R E J U V ”  PATE N T  SAFETY 
RAZOR BI.ADE SHARPENER. L is le , j  
and Sold all over Australia for 7/6 
NOW 2/6, posted.

Adjustable all-way Supei Oe Luse 
niekelled Morse Code Key built on 
moulded bakelite base. 21/- value 
for 12/6.

The worfd’s best Pocket K n ife  to* 
lady or gent — all metal. 1 blade 
opens 3 positions. Push with the 
finger. Washable, everlasting. Keen 
edge, stainless steel blade. 6/6.

Gramophone - Radio 
Pick-ups. F it and 
suit all types of sets. 
Play y o w  Gramo
phone I h r u  n g h 
your Radio. All 
model s eomp'etf! 

with Volume Control and Tone Arm. 
“ L ike-a-F lash”  22/6, Clarion 25/-, 
Cosmocord 25/-, Coj.mocord de Luxe 
32/6, Cosmocord H igh Definition 
38/6, Cosmocord Super 45/-, B.T.H . 
32/6, B.T.H . Crystal 75/-, Amplion 
28/6, Richards 25/-. Radio-Graino? 
phone 210-Volt Electric Unit Gramo
phone and Pick-up, mounted on 
plate, 30/-. Send for list. Pick-up 
Heads, 10/6, 12/6, 15/-.

Build Little. Jim ’ s Mate ‘ Wireless 
Weekly”  Battery Set. Charts and 
All Directions, 6d. A ll Parts, 31/5; 
Valve. 13 6; Batteries, 11/-; Phones, 
10/6. Built, complete, £3/16/5.

rocuffiNG
IORCHE

j ^ A e r i a f  Mniti- 
Strand Wires. 
50ft., 2/6;
loort., */. 

< UeaT» ° " l>- 

> 0 u/-
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PRESTO.  THE  MAGIC  BOX. 

2/9 
POST 
FREE 

2/9 
O POST 

ERIE 

MOST  AMAZING  'TRICK  EVER.  

Astouoding!  Just •arrived.  'The 
Famous  Rattle  Box  Trick,  2/6.   

20/- WORTH OF SpI.ENDID 
TRICKS  AND  PUZZLES. 

Presto, the Box Trick, the Bolt and 
Nut Puzzle, Jafet's Mystery Wallet, 
the  Donkey  Trick,  Off  With  His 
Head, the Hindu Mystery, the Teas-
ing  •I Trick,  the  Squarem  Puzzle, 
the Shy Lock Trick, the Palpitating 
Plate Lifter, the Obedient Ball, the 
Cricket  Bat  Trick,  the  Vibrating 
Match Bon, the Hindu Paper Trick, 
Tell Anyone's Age by Cards, Rubber 
Nuts.  Write  for  Full  List  ot 
Tricks, Puzzles and Games. 
The Come 7 Dice 'lark, 2/9. 
The New Siberian Chain Trick, 8,1, 

>loops  Radio 
Clock  combined, 
.ally switches on 
desired  time. 
timepiece. 

Time  Switch  and 
22/6.  Automatic-
your radie at any 
A handy,  reliable 

"Like - a - Flash" 
High  Tone  Buz-
zer,  Bakelite Case, 
3/9.  As  Illus-
trated,  4/9.  Spe-
cial Hi Tone  Pro-
fessional  Buzzer, 
nothing better, 15/. 

Morse  Code  Practice  Sets,  with 
Switch  Buzzer to Light.  Use as 
you  desire.  25/-.  Heavier  Model 
with P.M.G. Type Morse Key, 30/, 

Amerl-
ran 
Auto-
Radio 
Remote 
Controls, 
Complete  win, 
flexible cables. 25/. 

P.M.G.""fflie .1 

I9i 
Simple  Booklet  —  How  to  Learn 
Morse Code and Semaphore, 1/-. 

UPI --

80UNDER I ;li k 

Like a Elash, 
De Luxe Pro-
fessional  Type,  Highest  Tone  Ad-
justable Buzzer, 15/ (as illustrated). 
Ship's Operator Type,  Sharp Tone. 
High Pitched Adjustable Buzzer, on 
bakelite base, 8/6. 

MUSIC 
BOXES 

2_ i r r - 
' ---------/ ti,,,n --e---- --- ----"e .. 

4.7- --e";«,,,,, 
•,...--e-- -  •: ... ,....,ek..„. 

BI.ILD  YOUR  OWN  MUSIC  BOX. 
Complete Units for Musical Cigarette 
Boxes, etc.. 12/6, I5/-. Music Boxes 
complete, 30/-. 35/-, 45 /, Wooden 
Cigarette Box, for Unit, 2/6.   

Electric  240  Volts  Gramophone 
Motor.  All  Fittings,  with  Turn-
tables, etc.  British make.  39/6. 
Send for List of Electric Motors and 
Gramo-Radio  Units. 
( ollaro"  British  Gramophone 
Motor, complete with Turntable and 
all fittings.  Built on Unit plate, 
ready to instal in cabinet.  15/, 

rEnD8° 
genow 
Pt» 
YOUR 

Conlon. t,  Rebate Coupons  illus -

trated from cover to cover.  Full 
of Bargains and New Things galore. 
Radio,  Games:  Hobbies.  Tiirks, 
Jokes, Cutlery, Sports. etc. 

MAKE  YOUR OWN  GRAMOPHONE 
RECORDINGS. 

Overhead  cutting  gear,  as  illustrated,  with 
cutting heads, 84/-. 
Records,  4/-  to  7/8.  Sapphire  Cutting 
Needles.  30/-;  Steel  Cutting  Needles,  2/ -1 
Play Back Gramo Needles, 2/- Box. 

2s/. 

Collapsible  Auto  Aerial,  as 
illustrated,  25/, 

We Stork  all Types.  Write 
for  Lists. 

The  Greatest  Stock ut Auto' 
Radio Aerials in Australia.  .1 
kind for every type of car. 

Pocket Volt Meters.  Read A, and 
B. Batteries  29, 3/6, 1/0. 

British  Meters,  Bakelite  case, 
Reading 0 to 180, 0 to 9 volts, 96. 

3 Reading, 0 to 30 M'amos, 0 to 
9, 6 to 180 volts, 10/8. 

4 Reading Wales I in I 0 to 6. 
0 to IS, 0 to 180 volts.  0 to 10 
M/A,  14/-. 
Emirol French Meters, 0 tu 150, U 
to 6 volts, 0 to 30 M/amps, 12.0. 

"Piteo" all in one  4C-DC Bench 
Meter, 25/.. 
Reads  Valve and Circuit  lest,  0 
to 30 M/A. 0 to G or 210 volts. 

Emicol 0 to Bench Type. 0 to a0 
M 'amps. 0 to 6, 0 to 150  volts, 
with all leads ready tipped, 30/-. 

LEVENSON'S RADIO 
Wholesale, Retail.  Wholesale, Retail. 

Games, Hobbies. Novelties, and Slot Machine Specialists, 
226  PITT  STREET.  SYDNEY. 

Everything from A to Z in Radio at Sane Profit Prices. 
'Phones; M2525 and M2526-7. Gonds forwarded C.O.D.  Post or Rail. 
(C O D.  Mail  Within  N.S. W.  only.  Not  lederstate).  We  Welcome 

Prepaid Telegrams and Long  Distance  'Phone  Calls. 

'Cusmocurd•  Super  De  Luxe 
Crystal  Ph k•up  with  volume 
control  incorporated.  Nothing 
better, 18/6. 

s )1,e 'options 
Unit, 7/6 

Play,  Talk,  Sing, joke 
through  your  Radi o, 
Great Fun.  Batteryless 
to pe Microphone  tor 

hand Holding or Hang-
lug. 22 ,6.  Complete with 
lead,  fixed in a second. 
Others  12/6,  15 /-,  17 10, 

Type 
Self 
Contained 
Complete 
Unit. 
39/6. 

25/-,  28/6,  32/6.  At, 
plus 1/9 for Battery and 
1/6 for 20ft. Cord, Write 
for detailed List. 

Like-a-Flash Cigar-
ettc Selling  Mach-
ines,  for  wall  or 

counter. All Metal. 
Foolproof.  T w 

Slues.  Holds  15 
packets  of  5d. 

cigarettes.  Price. 
32/6.  Larger size. 

holds  24  packets. 
Price, 37/6.  Match 
Macbine,  37/6-1d. 

operation,  24  box 
capacity. 

Reliable  Swiss 
Stop  Watch 
for  all  Sports. 
25/-. 
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Model  Électric 
Motors,  wor in 
off Wet or Dry 
Batteries.  5.9, 
10/6.  11/6. 

Make Our Razor Blade Ito tine ems 
of 50.  HERE'S A St!KRISE OFFER. 
"THE  RE-JUV"  PATENT  SA0E1 Y 
RAZOR BLADE SHARPENER. Listed 
and Sold all over Australia for 7.6 
NO W 2/0, ousted. 

Adjustable  all-way  Snort  De  Luse 
nickelled  Morse Code  Key built on 
moulded  bakellte  base. 'SI . value 
for 12/6. 

The  wor(d's  best  Pocket  Knife. cm 
lady or gent — all metal.  I blade 
opens 3 positions.  Push with the 
finger.  Washable, everlasting. Kerr' 
Age, stainless steel blade.  6/6. 

Gramophone - Radio 
Pirk-ups.  Fit and 
suit all types of sets. 
Play  coat  cr a ru o-
phone  throne t, 
your  Radio.  All 
florid  compirte 

with Volume Control and Tone Ar m. 

"Like-a-Flash"  22;6,  Clarion  25,—. 
Cosmocord  Cosmorord de Luse 
32/6,  Cosmocerd  High  Definition 
38/6, Cosmorord Super 15/, B.T.11. 
32/6,  B.T.11.  Crystal  75/-,  Amplion 
28/6, Richards 25/-.  itadiu-Gramic-
phone 210-Volt Electric Unit Gramo-
phone  and  Plek-up,  mounted un 
plate, 511/-.  Send for list.  Pick-uO 
Heads,  10/6, 12/8, 13/-. 

Build  Lillie  Jim's  Mate  'Wireless 
Weekly" Battery Set,  Charts and 
All Directions, Gd. All Parts, 31/5; 
Valve, 13-6; Batteries, 11/-; Phones, 
10/6.  Built,  complete,  E3/16/5. 

G MT D ULL 
FOCUSSING 
LORCHE 

•••iltubber  Ciao 
Aerial  Multi' 

50ft.,  2/6; 
Strand Wires. 

...I F. 100ft.,  5/ 
Heavy  Duty, 

/ vA rli ? 5ga.,  5/-; 
- ow  ion, iv-. 
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HETERODYNE OSCILLATORS
Why a Heterodyne Oscillator is Used —- Selecting 
the Beat Note —  Special Coils Unnecessary —  

Forms of Coupling
J?EFORE discussing the purpose and 

principles of operation of the beat 
frequency oscillator let us briefly re
view the superheterodyne circuit in or
der to determine how the unit got its 
name.

The principle of operation of the 
superheterodyne is that an incoming 
signal when picked up, is mixed with 
another signal which is generated 
locally, to provide a signal o f what is 
known as intermediate frequency. This 
signal is then demodulated by the sec
ond detector valve in the set and fed 
into a standard audio system. By using 
matched coils and condensers it is pos
sible to ensure that no matter what the 
frequency of the incoming signal the 
intermediate frequency fed to the sec
ond detector is always the same. There 
is little purpose in delving into the in
tricacies of the superheterodyne here.

What must be understood, however, 
is that whenever any two frequencies 
are mixed, the resultant frequency will 
be equal to their sum or their d iffer
ence

Remember this and you will be able 
to solve many problems that confront 
those not well versed in radio theory. 
Remember, too, that this rule is ap
plicable whether the mixing is of two 
signals of radio or two signals of audio 
frequency.

The mixing of frequencies is refer
red to as “beating” one frequency 
against the other, hence the term “beat 
frequency,”

When no modulation in the form of 
speech or music is applied to a station’s 
carrier wave little indication of the sta
tion’s activity is given on a receiver. In  
some cases a low hum or rushing sound 
is heard, but this results from  partial 
modulation as a result o f improper 
filtering and lack of shielding in the 
transmitter. Theoretically no indication 
should be available, but there are limits 
beyond which unwanted noises cannot 
be further reduced.

The listener has very little difficulty 
in determining whether or not a local 
station is on the air, but when the 
station is a distant one, any partial 
modulation is counteracted by the 
background noise which is present in 
the receiver when additional sensi
tivity is necessary to bring in the dis
tant station.

Code Reception
'PH E R E  are two main types of Morse 

code transmissions. The first consists 
o f a modulated carrier wave which is 
broken up into the various characters 
by keying. The modulation takes the 
form  of an audio note of set frequency 
which is determined by the condi
tions under which stations are work
ing. The second and more general 
method consists of a keyed unmodu
lated carrier. To make reception of 
transmissions of this type possible it 
is necessary that some audio note 
should be produced which will be inter
rupted in accordance with the trans
mitter operator’s keying.

Prom  what has been learnt about 
the principles governing the mixing of 
frequencies it will be understood that 
this may readily be accomplished by 
using a local oscillator and beating 
its output against the superhet.’s inter
mediate frequency. As pointed out 
earlier, the input to the second de
tector of a superheterodyne is constant 
and represents the intermediate fre 
quency, varied slightly because of the 
audio frequencies superimposed on it. 
In  the case o f a code transmission 
o f this type, there is no audio fre
quency on the carrier, hence our prob
lem becomes an easy one. All that 
is necessary is a small oscillator which 
will produce an audio note to our lik
ing when its output is fed into the 
superheterodyne’s second detector cir
cuit. The circuit of an oscillator of 
this type is shown in the diagram

Assuming that the intermediate fre
quency of the receiver is 465 kilocycles, 
a local oscillator of 464 k.c’s. or 466 
k.c’s. will provide an audio note of 
1000 cycles, a note which is pleasant 
to most ears. This is the frequency 
of the tuning signal of Daventry s 
short wave transmitters.

To make matters easier a 465 
k.c. intermediate frequency trans
former can be used in place of a home 
wound coil and across this is wirec 
a small variable condenser which will 
permit the operator to adjust the 
audio note to his own requirements. 
The small trimmer on the transformer 
may be used to adjust its frequency 
to somewhere near that, c f the re
ceiver where some slight departure 
has been made, from the standard of 
465 kcs

Advantages of B.F.O.
R E S ID E S  permitting the reception of

several thousands of code stations, the 
beat frequency oscillator unit increases 
the apparent sensitivity o f a set and 
helps one to  find the weaker broadcast 
stations by giving to their carrier waves 
an audio note. I t  will prove an ad
junct to any receiver and its small 
dimensions and lack of controls will 
enable the reader to find room for 
it in all but the smallest of cabinets. 
The small variable condenser, used to 
vary £he pitch o f the signal, need 
not be touched once the listener has 
found a frequency to his liking.

I t  should not be necessary to point 
out that this unit should not be used 
with any other than a receiver of the 
superheterodyne type. The reason for 
this is obvious— other receivers do not 
detect at a fixed frequency.

Code transmissions may be received 
on these receivers by applying suffi
cient regeneration to their detectors, 
causing them to oscillate, thus pro
ducing an audible note by beating the 
local oscillation against the carrier of 
the incoming signal.

No difficulty will be experienced in 
building the B.F.O. unit. The num
ber of components is small, and will 
cost very little. Almost any type of 
valve other than a power valve may be 
used, but to make use of the power 
supply of the receiver with which the 
oscillator will be used it w ill be neces
sary to select a valve requiring the 
same filament or heater voltage as 
those in the receiver.
_  (Continued on page 85)

C l.— .01 mfd. tubular condenser.
C2.— See text,
C3.— Three plate midget con

denser.
C.4.— .00025 mica condenser.
C5.— M.E.C. trimmer condenser.
L l, L2.— Standard 465 k.c. inter

mediate frequency transformer 
with can.

C IR C U IT
DIAGRAM

and
PARTS

LIST

R l.— 30,000 ohm carbon resistor.
R2.— 10,000 ohm carbon resistor.
SW .— Single pole single throw 

toggle switch.
VI.-“ See text*
S U N D R IE S .-O n e  valve socket, 

hook-up wire, nuts and bolts, 
one knob, solder lugs, and small 
chassis (where no space is 
available on receiver chassis).
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HETERODYNE OSCILLATORS 
Why a Heterodyne Oscillator is Used — Selecting 
the Beat Note — Special Coils Unnecessary — 

Forms of Coupling 
nEFORE discussing the purpose and 

principles of operation of the beat 
frequency oscillator let us briefly re-
view the superheterodyne circuit in or-
der to determine how the unit got its 
name. 

The principle of operation of the 
superheterodyne is that an incoming 
signal when picked up, is mixed with 
another signal which  is  generated 
locally, to provide a signal of what is 
known as intermediate frequency, This 
signal is then demodulated by the sec-
ond detector valve in the set and fed 
into a standard audio system. By using 
matched coils and condensers it is pos-
sible to ensure that no matter what the 
frequency of the incoming signal the 
intermediate frequency fed to the sec-
ond detector is always the same. There 
is little purpose in delving into the in-
tricacies of the superheterodyne here 

What must be understood, however, 
is that whenever any two frequencies 
are mixed, the resultant frequency will 
be equal to their sum or their differ-
ence 

Remember this and you will be able 
to solve many problems that confront 
those not well versed in radio theory. 
Remember, too, that this rule is ap-
plicable whether the mixing is of two 
signals of radio or two signals of audio 
frequency. 

The mixing of frequencies is refer-
red to as "beating"  one  frequency 
against the other, hence the term "beat 
frequency." 

When no modulation in the form of 
speech or music is applied to a station's 
carrier wave little indication of the sta-
tion's activity is given on a receiver. In 
some cases a low hum or rushing sound 
is heard, but this results from partial 
modulation as a result  of  improper 
filtering and lack of shielding in the 
transmitter. Theoretically no indication 
should be available, but there are limits 
beyond which unwanted noises cannot 
be further reduced. 
The listener has very little difficulty 

in determining whether or not a local 
station is on the air, but when the 
station is a distant one, any partial 
modulation  is counteracted  by  the 
background noise which is present in 
the receiver when additional sensi-
tivity is necessary to bring in the dis-
tant station. 

Code Reception 
T HERE are two main types of Morse 
code transmissions. The first consists 

of a modulated carrier wave which is 
broken up into the various characters 
by keying.  The modulation takes the 
form of an audio note of set frequency 
which is determined by the condi-
tions under which stations are work-
ing.  The second and more general 
method consists of a keyed unmodu-
lated carrier.  To make reception of 
transmissions of this type possible it 
is necessary that some audio note 
should be produced which will be inter-
rupted in accordance with the trans-
mitter operator's keying. 

C1.—.01 mtd, tubular condenser. 
C2.—See text. 
C3.—Three  plate  midget  con-
denser. 

C.4.—.00025 mica condenser. 
C5. —M.E.C. trimmer condenser. 

L2.—Standard 465 k.c. inter-
mediate frequency transformer 
with can. 

CIRCUIT 

DIAGRAM 

and 

PARTS 

LIST 

R1.-30,000 ohm carbon resistor. 
R2.-10,000 ohm carbon resistor. 
SW.—Single  pole  single  throw 
toggle switch. 

Vt.—See text. 
SUNDRIES. —One  valve  socket, 
hook-up wire, nuts and bolts, 
one knob, solder lugs, and small 
chassis  (where  no  space  is 
available on receiver chassis). 

From what has been learnt about 
the principles governing the mixing of 
frequencies it will be understood that 
this may readily be accomplished by 
using a local oscillator and beating 
its output against the superhet.'s inter-
mediate frequency.  As pointed out 
earlier, the input to the second de-
tector of a superheterodyne is constant 
and represents the intermediate fre-
quency, varied slightly because of the 
audio frequencies superimposed on it. 
In the case of a code transmission 
of this type, there is no audio fre-
quency on the carrier, hence our prob-
lem becomes an easy one.  All that 
is necessary is a small oscillator which 
will produce an audio note to our lik-
ing when its output is fed into the 
superheterodyne's second detector cir-
cuit.  The circuit of an oscillator of 
this type is shown in the diagram 
Assuming that the intermediate fre-

quency of the receiver is 465 kilocycles, 
a local oscillator of 464 k.c's. or 466 
k.c's. will provide an audio note of 
1000 cycles, a note which is pleasant 
to most ears.  This is the frequency 
of the tuning signal of Daventry's 
short wave transmitters. 
To  make  matters  easier  a 465 

k.c.  intermediate  frequency  trans-
former can be used in place of a home 
wound coil and across this is wired 
a small variable condenser which will 
permit  the  operator  to  adjust the 
audio note to his own requirements. 
The small trimmer on the transformer 
may be used to adjust its frequency 
to somewhere near that. cf the re-
ceiver  where some sligh't  departure 
has been made from the standard of 
465 kcs 

Advantages of B.F.O. 
BESIDES permitting the reception of 
several thousands of code stations, the 

beat frequency oscillator unit increases 
the apparent sensitivity of a set and 
helps one to find the weaker broadcast 
stations by giving to their carrier waves 
an audio note.  It will prove an ad-
junct to any receiver and its small 
dimensions and lack of controls will 
enable the reader to find room for 
it in all but the smallest of cabinets. 
The small variable condenser, used to 
vary .the pitch of the signal, need 
not be touched once the listener has 
found a frequency to his liking. 
It should not be necessary to point 

out that this unit should not be used 
with any other than a receiver of the 
superheterodyne type.  The reason for 
this is obvious—other receivers do not 
detect at a fixed frequency. 
Code transmissions may be received 

on these receivers by applying suffi-
cient regeneration to their detectors, 
causing them to oscillate, thus pro-
ducing an audible note by beating the 
local oscillation against the carrier of 
the incoming signal. 
No difficulty will be experienced in 

building the B.F.O. unit.  The num-
ber of components is small, and will 
cost very little.  Almost any type of 
valve other than a power valve may be 
used, but to make use of the power 
supply of the receiver with which the 
oscillator will bé used it will be neces-
sary to select a valve requiring the 
same filament or heater voltage as 
those in the receiver. 

(Continued on page 85) 
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RADIO TEXT ROOKS
a n d  M A G A Z I N E S

Radio Amateur Handbook (Q .S .T .) Postage
1940 ................................................................... 10/- lOd.

Jones Radio Handbook ("Radio" Cali
fornia), 1940 ............................................... 1 2 /- lOd.

Radiotron Designers' Handbook, 1940 3/- 4d.
(Over 300 Pages of up-to-date
technical data, published by A .W .A .
No set owner should be without a
copy.)

Arrl Antenna Handbook . . . . 4/ 6 4d.
Radio , Laboratory Handbook...................... 13/- 6d.

(By Scroggie, of "Wireless W orld."
\ An invaluable handbook for all the

. radio industry.)
Public Address Manual (Partridge) 4 /6 3d.
The Amaieur Radio Handbook . . 7 /6 6d.

(Published by Inc. Radio Scy. of ...
Great Britain. An amazingly good
book )

Radio Engineering Handbook (Henney) 3 9 /6 9d.
Practical Radio Communications (N il-

son & Horriung) . . .............................. 39 /6 lOd.
Amplification and Dist. of Sound.

(G re e n le e s ) .................................................. 17/6 8d.
Principles & Practice of Radio Servic

ing (H ic k s ) .................................................... 2 4 / - 9d.
Wireless Servicing Manual (Cocking) 7/6 5d.
Aust. Off.cial Radio Service Manual—

1938 E d it io n ..................... .......................... 7 /6 6d.
1939 E d it io n ................................................ 7 /6 6d.

Cathode Modulation. . ............................... 7 /6 6d.
Radio Physics Course (Ghirardi) 30 /- 1/3
Modern Radio Servicing (Ghirardi) . . 30/ 1/3
Servicing by Signal Tracing (R id e r ) . . 16/- 9d.
Cathode Ray Tube at Work (Rider) 18/- 9d.
R .C .A  Cathode Ray Tube Book . . 2 / - 3d.
R .C .A . Receiving Tube M anual.. . . 2 / - 3d.
Vibrator Manual & Auto Radio Guide

( U .S .A . ) .......................................................... 2 /6 3d.
S/W  Quiz Book (U .S .A .) ...................... 3 /- 3d.
Short Wave Guide (U .S .A .) . .  . . 2 /3 3d.
10 Most Popular S/W  Receivers

. (U S . A . ) .......................................................... 2/3 3d.
101 $/W  Hookups ( U .S .A . ) ................... 4 /6 4d.
How to Become a Radio Amateur

( U . S .A . ) ......................................................... 4 / 6 4d.
How to Build and Operate S/W  Re

ceivers ( U .S .A .) . . . . . . 4 / 6 4d.
S/W  Beginner's Book (U .S .A .) . .  . . 2 /3 3d.
S /W  Coil Data B o o k ................................ 2/3 3d.

GERN SBACH S ED U C A T IO N A L L IB R A R Y
at 1/- each and 2d Postage.

How To Make 4 Doerle S/W  Sets ..................No. 1
How to Make the Most Popular I and

2 Tube Rece ivers ............................................................No 2
A .C . Currents for B e g in n e rs ................................... No. 3
A ll About A e r ia ls ...........................................................No. 4
Beginner's Radio Dictionary . .  . .  . .  No. 5
How to Have Fun with Radio ...................No. 6
How to Read Radio D iag ram s...............................No. 7
Radio for B eg inners ........................................................No. 8
Simple Electrical Exp erim en ts ................................No. 9
T e le v is io n ..................................................................... ...... . No. 1 0

RADIO  C R A FT  U.S.A. L IB R A R Y  at 4 /6  
each, plus 3d. Postage.

Modern Radio Hookups, Modern Vacuum Tubes, 
How to Become a Radio Serviceman. Bringing Electric 
Sets Up To Date, Radio Questions and Answers, 
Public Addresses— Installation and Service, Practical 
Radio Circuits, Pocket Radio Guide, Point to Point 
Resistance Analysis, Cathode Ray Oscilloscope, 
Breaking Into Radio Servicing, New Radio Questions 
and Answers, Practical Public Address, Servicing with 
Set Analysers, A .B .C . of Refrigeration, A .B .C . of 

A ir Conditioning.
Postage

Amplifier Handbook, 194C, by Radio
craft ...................................................................  2 /3  3d.

Australian & N Z . Radio Call Book . . ] / -  3d.
(Only a few copies of this left)

P.M.G. Handbook of Regulations for
Wireless Operators (revised edition) 1/6 3d.

BOOKS OF A MORE ELEM EN TA R Y  
N ATURE

Wireless for Beginners (Boltz) . . . . 7 /6  6d.
Elementary Wireless Course (Reyner) 6 /-  5d.
First Course in Wireless ("Decibel") 6 /-  6d.
Radio Upkeep and Repairs for Amateurs 6 /6  6d.
Outline of Wireless (Stranger) . .  . .  13/6 9d.
Dictionary of Wireless Terms (Stranger) 3 /9  6d.
Making & Repairing Radio Sets . . . . 1/9 3d.
S/W  Radio R ecep tio n ................................ 1/9 3d.
Wireless Really E x p la in e d ......................  1/9 3d.
Wireless Questions & Answers . . . . 1/9 3d.
Radio D ictio n ary ............................................... 1/9 3d.

J  W rite fo r our free catalogue o f books and 
|  magazines on all technical subjects

McGILLS AGENCY
}

183-185 ELIZABETH STREET, MELBOURNE
(The G.P.O. is Opposite.)
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RADIO TEXT BOOKS 
and MAGAZINES 

Radio Amateur Handbook  (Q.S.T.)  Postage 
1940 10/-  10d. 

Jones Radió Handbook ("Radio" Cali-
fornia) , 1940 .  . . . . . . . . 12 / -  10d. 

Radiotron Designers' Handbook, 1940  3/-  4d. 
(Over 300 Pages  of  up-to-date 
technical data, published by A. W.A. 
No set owner should be without a 
copy.) 

Arrl Antenna Handbook  . .  4/6  4d. 
Radio Laboratory Handbook..  13/-  6d. 
(By Screggie, of "Wireless World." 
An invaluable handbook for all the 

. radio Industry.) 
Public Address Manual  (Partridge)  4/6  3d. 
The Amateur Radio Handbook .. ..  7/6  6d. 
(Published by Inc. Radio Scy, of 
Great Britain.  An amazingly good 
book 1 

Radio Englmeering Handbook (Henney) 39/6  9d. 
Practical Radio communications (Nil-
' son & Hornung)  .. 39/6  10d. 
Amplification and Dist. of Sound. 
(Greenlees  . . . . . . . . . . . . 17 /6  8d. 

Principles & Practice cf Radio Servic-
ing (Hicks)  24/-  9d. 

Wireless Servicing Manual (Cocking)  7/6  5d. 
Aust. Off,cial Radio Service Manual--
1938 Edition ..  ..•  7/6  6d. 
1939 Edition ..  ..  7/6  6d. 

Cathode Modulation...  ..  7/6  6d. 
Radio Physics Course  (Ghirardi)  30/-  1/3 
Modern Radio Servicing (Ghirardi) .. 30/  1/3 
Servicing by Signal Tracing (Rider)  16/-  9d. 
Cathode Ray .Tube at Work (Rider) 18/-  9d. 
R.C.A Cathodè Ray Tube Book  2/-  3d. 
R.C.A. Receiving Tube Manual. ,  2/-  3d. 
Vibrator Manual & Auto Radio Guide 

2/6  3d. 
S/ W Quiz Book (U.S.A.)  3/-  3d. 
Short Wave Guide  (U.S.A.)  ..  2/3  3d. 
10 Most Popular S/ W Receivers 

101 S/ W Hookups (U.S.A.) 
How to Become a Radio Amateur 

How to Build and Ooerate S/ W Re-
ceivers  (U.S.A.)  .. 

S/ W Beginner's Book (U.S.A.) 
S/ W Coil Data Book .. 

2/3  3d. 
4/6  4d. 

416  4d. 

4/6  4d 
2/3  3d. 
2/3  3d. 

GERNSBACHS EDUCATIONAL LIBRARY 
at 1/- each and 2d Postage. 

How To Make 4 Doerle S/ W Sets .. . •  No. 1 
How to Make the Most Popular 1 and 
2 Tube Receivers ..  .. No 2 

A.C. Currents for Beginners  ...No. 3 
All About Aerials ..  .„  No. 4 
Beginner's Radio Dictionary  .. No, 5 
How to Have Fun with Radio ..  No. 6 
How to Read Radio Diagrams ..  .. No. 7 
Radio for Beginners ..  .. No. 8 
Simple Electrical Experiments ..  No. 9 
Television ..  No.10 

RADIO CRAFT U.S.A. LIBRARY at 4/6 
each, plus 3d. Postage. 

Modern Radio Hookups, Modern Vacuum Tubes, 
How to Become a Radio Serviceman . Bringing Electric 
Sets Up To Date, Radio Questions and Answers, 
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POWER SUPPLY SYSTEMS
Available Supply Methods —  The Air Cell —  Use 
of Accumulators —  Vibrators and Gene-motors—  

Mains Power Units —  Special Filters.
M O W -A -D A Y S  the question of power 

supply for short and dual wave 
receivers is usually dealt with in the 
design of the receiver, be it Battery, 
vibrator, A.C. or D.C. operated.

The straight battery operated re
ceiver requires the use of both “A ” 
and “ B” batteries. Dealing first with 
the matter of “A ” supply batteries, we 
find three general types in popular 
use, the accumulator, the dry cell and 
the air cell. The first-mentioned suf
fers from  the disability of having to be 
recharged periodically, besides being 
messy to use and handle. The dry cell 
type of battery has become more popu
lar since the advent of the 1.4 volt 
valve. However, very few short or dual 
wave receivers are at present using 
these valves, so, for the purpose of this 
article, we will disregard this form of 
“A ” battery supply.

We come then to the A ir Cell. The 
one great advantage of the Air Cell is 
that once put into operation it is un
necessary to touch it again until it re
quires replacement.

The Air Cell
A LTH O U G H  rather bulky in size, and 

having a limited output of 600 m il
liamperes at 2 volts, the Air Cell is 
probably the most satisfactory for the 
country listener situated away from 
charging facilities

Before connecting an A ir Cell to an 
existing receiver, a series resistor must 
be connected in one of the leads to the 
set, to limit the current flow, as, for 
the first few hours of the cell’s working 
life the voltage is higher than normal.

For the “B ” supply the set user has 
the choice of accumulators, dry bat
teries, or the more modern methods 
of vibrator or genemotor units. So far 
as the accumulator “B ” battery is con
cerned, the bulkiness of this form of 
supply, as well as the charging diffi
culties, preclude its use, except in re
mote cases where charging facilities are 
readily available.

The dry battery type of "B ” supply 
is quite satisfactory, providing the dis
charge rate of the batteries are kept 
within the manufacturers’ limits.

This should not exceed 6 m illiam
peres in the case of light duty batteries, 
12 to 14 milliamperes for the heavy 
duty type, and 16 to 20 milliamperes 
for the triple capacity units. O f late 
the genemotor and vibrator type “B ”

supply systems have become very popu
lar. O f the two the vibrator is the 
most popular as besides being more 
efficient than the genemotor, it 
draws less current and so operates for 
a longer period for each accumulator 
charge:

The vibrator type of power supply is 
that used with the so-called battery- 
less type of receiver. There are two 
types of vibrator supply systems, the 
non-synchronous, and the synchron
ous. The first-mentioned usually em
ploys a valve rectifier, such as the OZ4, 
while the latter type delivers a pulsat
ing D.C output, which only requires 
filtering.

The majority of the vibrators used in 
battery-less receivers are of the syn-

oTw Iifer s+

C H / CH  2

Typical circuit of a filter loi 
vibrator type power supply.

chronous type, with built-in filters, and 
arranged as integral parts of the re
ceiver, or with a plug and socket con
nection. This type of vibrator usually 
has an output of approximately 150 
volts at 20 to 30 milliamperes, but 
special heavy duty types, capable of 
providing outputs of 300 volts at 100 
milliamperes are obtainable. A  6-volt 
accumulator is generally employed with 
vibrator sets, and the filaments of 
the 2-volt valves are arranged in vari
ous series parallel wiring arrange
ments to work from this 6-volt source

Mains Power Units
We come finally to the most gener

ally used forms of power supply, those 
obtained from the A.C. and D.C. mains. 
W ith D.C. supply systems it is only 
necessary to interpose a suitable filter 
choke and filter condensers between 

the power line and the 
receivers plate supply 
connection.

The filter choke 
should have a low D.C. 
resistance and an in 
ductance of from  10 to 
30 henries. The D.C. 
resistance of filter 
chokes for use in D.C.

Circuit of a mains 
operated power supply 
unit using condenser in
put and a double choke 
irrangement for good 

filtering.

Photograph of a compact A.C. mains
unit for use with a short-wave 

receiver.

or A.C.-D.C. sets should never exceed 
100 ohms as the voltage drop becomes 
excessive. For A. C. sets always choose 
transformers which have a current rat
ing higher than that actually re
quired. Good load regulation charac
teristics are also desirable.

Filter Circuits
T H E  next most important part of the 

power supply is the filter circuit. 
Two types o f filter circuits are in gene
ral use. These are the condenser input 
type of filter, and the choke input type. 
For ordinary receiver work the conden
ser input type of filter is usually em
ployed. The choke input type being 
used mainly where exceptional regu
lation characteristics are necessary.

Filters for use with vibrator type 
power supplies usually have specially 
designed R.F. filter circuits, connected 
before the main filter' to eliminate 
harsh and other extraneous noises pro
duced by the vibrator. In  some re
ceivers noise peaks on the short wave 
bands may be troublesome, in which 
case a tuned filtfer may have to be con
nected in series with the “B” positive 
supply lead The inductance may be 
o f very small dimensions, i.e.. 5 or 6 
turns of 26 ena
mel wire on a 3-8 
i n c h  diameter 
former, but the 
by - pass con- 
d e n s e r  v a l u e  
must be experi
mented with un
til the noise is 
eliminated. The 
circuit of the fil
ter is shown in 
Fig. 1.

In  some cases 
the power supply 
for short wave 
receivers is made 
up as a separate 
unit and connect
ed to the set by 
means of a cord 
and plug ar- Circuit ol a hash 
rangement. The filter for oonnec- 
photograph o f  tion in the “B”
surh a unit is Posltlve lead ot a sucn a unit IS v i b r a t o r  power
shown. supply.
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POWER SUPPLY SYSTEMS 
Available Supply Methods — The Air Cell — Use 
of Accumulators — Vibrators and Gene-motors — 

Mains Power Units — Special Filters. 

OW-A-DAYS the question of power 
supply for short and dual wave 

receivers is usually dealt with in the 
design of the receiver, be it Battery, 
vibrator, A.C. or D.C. operated. 
The straight battery operated re-

ceiver requires the use of both "A" 
and "B" batteries. Dealing first with 
the matter of "A" supply batteries, we 
find three general types in popular 
use, the accumulator, the dry cell and 
the air cell. The first-mentioned suf-
fers from the disability of having to be 
recharged periodically, besides being 
messy to use and handle. The dry cell 
type of battery has become more popu-
lar since the advent of the 1.4 volt 
valve. However, very few short or dual 
wave receivers are at present using 
these valves, so, for the purpose of this 
article, we will disregard this form of 
"A" battery supply. 
We come then to the Air Cell. The 

one great advantage of the Air Cell is 
that once put into operation it is un-
necessary to touch It again until it re-
quires replacement. 

The Air Cell 
A LTHOUGH rather bulky in size, and 

having a limited output of 600 mil-
liamperes at 2 volts, the Air Cell is 
probably the most satisfactory for the 
country listener situated away from 
charging facilities 
Before connecting an Air Cell to an 

existing receiver, a series resistor must 
be connected in one of the leads to the 
set, to limit the current flow, as, for 
the first few hours of the cell's working 
life the voltage is higher than normal. 
For the "B" supply the set user has 

the choice of accumulators, dry bat-
teries, or the more modern methods 
of vibrator or genemotor units. So far 
as the accumulator "B" battery is con-
cerned, the bulkiness of this form of 
supply. as well as the charging diffi-
culties, preclude its use, except in re-
mote cases where charging facilities are 
readily available. 
The dry battery type of "B" supply 

is quite satisfactory, providing the dis-
charge rate of the batteries are kept 
within the manufacturers' limits. 
This should not exceed 6 milliam-

peres in the case of light duty batteries, 
12 to 14 milliamperes for the heavy 
duty type, and 16 to 20 milliamperes 
for the triple capacity units.  Of late 
the genemotor and vibrator type "B' 

supply systems have become very popu-
lar.  Of the two the vibrator is the 
most popular as besides being more 
efficient  than  the  genemotor,  it 
draws less current and so operates for 
a longer period for each accumulator 
charge. 
The vibrator type of power supply Is 

that used with the so-called battery-
less type of receiver.  There are two 
types of vibrator supply systems, the 
non-synchronous,  and the synchron-
ous.  The first-mentioned usually em-
ploys a valve rectifier. such as the OZ4, 
while the latter type delivers a pulsat-
ing D.0  output, which only requires 
filtering. 
The majority of the vibrators used in 

battery-less receivers are of the syn-

Typical  circuit  of  a  filter loi a 
vibrator type power supply. 

chronous type, with built-in filters, and 
arranged as integral parts of the re-
ceiver, or with a plug and socket con-
nection.  This type of vibrator usually 
has an output of approximately 150 
volts at 20 to 30 milliamperes, but 
special heavy duty types. capable of 
providing outputs of 300 volts at 100 
milliamperes are obtainable.  A 6-volt 
accumulator is generally employed with 
vibrator sets, and the  filaments of 
the 2-volt valves are arranged in vari-
ous  series  parallel  wiring  arrange-
ments to work from this 6-volt source 

Mains Power Units 
We come finally to the most gener-

ally used forms of power supply, those 
obtained from the A.C. and D.C. mains. 
With D.C. supply systems it is only 
necessary to interpose a suitable filter 
choke and filter condensers between 

the power line and the 
receivers  plate supply 
connection. 
The  filter  choke 

should have a low D.C. 
resistance and an in-
ductance of from 10 to 
30 henries.  The D.C. 
resistance  of  filter 
chokes for use in D.C. 

• 

Circuit  of  a  mains 
operated  power  supply 
unit using condenser in-
put and a double choke 
arrangement  for  good 

filtering. 

Photograph of a compact A.C. mains 
unit  for  use  with  a  short-wave 

receiver. 

or AC.-D.C. sets should never exceed 
100 ohms as the voltage drop becomes 
excessive. For A. C. sets always choose 
transformers which have a current rat-
ing higher than that  actually  re-
quired. Good load regulation charac-
teristics are also desirable. 

Filter Circuits 
THE next most important part of the 

power supply is the filter circuit. 
Two types of filter circuits are in gene-
ral use. These are the condenser input 
type of filter, and the choke input type. 
For ordinary receiver work the conden-
ser input type of filter is usually em-
ployed. The choke input type being 
used mainly where exceptional regu-
lation characteristics are necessary. 
Filters for use with vibrator type 

power supplies usually have specially 
designed R.F. filter circuits, connected 
before the main filter'  to eliminate 
harsh and other extraneous noises pro-
duced by the vibrator. In some re-
ceivers noise peaks on the short wave 
bands may be  troublesome, in which 
case a tuned filtèr may have to be con-
nected in series with the "B" positive 
supply lead  The inductance may be 
of very small dimensions. i.e. 5 or 6 
turns of 26 ena-
mel wire on a 3-8 
I nch  diameter 
former,  but  the 
by - pass  con-
denser value 
must be  experi-
mented with un-
til the  noise is 
eliminated.  The 
circuit of the fil-
ter is shown in 
Fig. 1. 

In some  cases 
the power supply 
for  short  wave 
receivers is made 
up as a separate 
unit and connect-
ed to the set by 
means of a cord 
and  plug  ar-
rangement.  The 
photograph  o f 
such  a unit  is 
shown. 

Circuit ot  a hash 
filter  for  connec-
tion  in  the  "B" 
positive lead of a 
vibrator  power 

supply. 



SHORT WAVES- (Listener In Handbook, No. 15) Page 81

C O ILS  AN D  C O IL  TA B LES (Continued irom  page 71)

of heavy gauge wire suitably spaced to 
enable the “ form factor”—length to 
diameter ratio— to be retained, the Q 
factor will be high.

Shield Spacing
^ 7 HERE shielding is necessary in a 

short-wave receiver the shielding 
should not be brought closer to the 
winding than one diameter of the 
former on which it is wound. In all 
cases the grid or “hot”  end of the 
Goil should be mounted as far away 
from the chassis and shielding as 
possible. Several tables are shown 
giving coil winding details for both 
T.R.F. and superheterodyne types of 
receivers with various sizes of con
denser capacities.

No data is given for standard coils 
for use with ordinary dual wave re
ceivers as so many efficient types of 
commercial air and iron core coils 
are available for this purpose that 
it is cheaper to purchase these than 
to Wind one’s own. The actual place
ment of the windings on the former 
may be of interest

Interwound Primaries
Modern practice is to interwind the 

aerial and plate windings in the 
grooves formed by the heavy gauge 
secondary of grid coils, A ll of the

A Permeability tuned iron core short 
wave coil.

windings are wound in the same 
direction and the primaries are wound 
at the earth ends of the secondaries. 
The reaction windings in the case of

coils for T.R.F. sets are wound at the 
earth end of the former and spaced 
slightly from the secondary

Although the approximate number 
of turns for the reaction windings are 
given in the table it will probably be 
necessary to trim  these slightly in 
order to obtain smooth control of 
regeneration for the particular valve 
and chassis layout employed. The 
above remarks apply also to the wind
ing of the coils for band spread 
superheterodynes except that in this 
case the plate winding of the Oscil
lator coil is interwound with the grid 
turns.

In  some cases this plate or feed
back winding is reverse . wound in 
order to minimise the effect of a 
large feed back coil. In  the tables 
the wire winding gauges shown are 
for the grid or secondary windings, the 
aerial and plate windings being 
wound with ?2 or 34 gauge D S C  
wire. The coiis may be wound on 
plug-in formers or arranged for use 
with a wave change switch.

The illustrations show several types 
of short wave coils, a plug-in home 
wound unit, two commercial coils, one 
an air core unit, and the other a per
meability tuned iron core one A l
though this latter type of coil is noi 
generally available with reaction wind
ings it is a simple matter to add thta 
winding and the coil could then be 
used for t.r.f. type sets using standard 
tuning condensers.

BAND SPREAD T U N IN G  (Continued

For average use, we suggest 100-150 
mmfd. as suitable values for the band- 
setter condenser, and 15 mmfd. for the 
band spreader.

Some solution to the foregoing diffi
culties have been provided, as illustrated 
in Fig. 3. Two band . spread con
densers are used. C2 is used on the 
higher frequencies, and C3, a large 
capacity, on the lower frequencies. 
Sometimes C2 is left in circuit, with its 
plates in mesh to provide additional 
capacity in the circuit when low fre 
quency operation is desired. However, 
this system introduces losses in long 
leads to the switch, and means in some 
cases that an additional tuning dial 
must be employed.

Figure 4 illustrates the most popu
lar method. C2 is tapped across the 
coil, thereby making it possible, by 
adjusting the tappings on individual 
coils, to govern the amount of spread 
to suit one’s requirements, thereby tak
ing full advantage of those benefits that 
band spread has to offer. In  this cir
cuit, C2 need not be of low capacity. A 
value of 150 mmfd. for C l will permit 
a tuning range of 10-180 metres, and a 
value of 25-100 mmfd. will prove suit
able for spreading all bands within this 
range. Adequate spreading is assured 
on the lower wavelengths by tapping the 
coil a very short distance from the lower 
end.

Fig. 5 illustrates the series capacity 
method in which two condensers are 
wired in series across the coil. The^irin-

jrom  Page 70)

ciple of operation of this method is that 
while the minimum capacity across a 
coil varies but little with variation of 
the bandsetting condenser, the maxi
mum capacity available may vary 
greatly. This system is very difficult to 
calibrate and is little used.

To simplify operation ganging of 
spreading condensers is frequently re
sorted to where it is desired to apply 
bandspread to two or more tuned cir
cuits.

Mechanical and electrical bandspread 
is now incorporated in all communica
tions type and amateur experimental 
receivers and is rapidly becoming a 
feature of the commercial dual-wave 
set.

Adding Band Spread to 
Commercial Sets

The owner of a commercial dual wave 
receiver may take advantage of band 
spread’s benefits by wiring a ganged 
condenser of low capacity in parallel 
with the regular tuning condenser. 15 
mmfd. per section will cover the ranges 
covered by commercial dual-wave coil 
units but, where spreading is desired 
on wavelengths from 75 to 200 metres, 
it is advisable to increase this capacity 
to 50 mmfd. The leads from the low 
capacity condensers to the regular tun
ing condensers must be kept as short

as possible to eliminate stray capaci
tance effects.

In  cases where band spreading con
densers are added to a receiver and 
room is not available for an additional 
vernier dial the fitting of a slow-motion 
drive to the condenser’s spindle will 
suffice.

Ir. cases where there is room on the 
ch? jsis the high capacity condenser 
may be moved and the new midget put 
in its place to permit the use of the 
regular tuning dial for purposes of 
calibration, the original condenser 
being fitted with a smaller slow mo
tion control.

The time and trouble taken to fit 
band spread to any short wave set will 
be amply repaid. Users of commercial 
or home constructed sets using large 
tuning condensers will be amazed at 
the number of stations being missed or 
interfered with by more powerful 
neighbors which can be tuned once 
band spread is incorporated. Summing 
up the various systems we find that the 
two most popular ones are the parallel 
system and the tapped coil system.

For the average home constructor the 
parallel system is effective and easy to 
use beside being simple to fit to exist
ing sets, whilst for the more advanced 
experimenter the tapped coil method 
permits of 100 per cent, spread on each 
band providing time and care is taken 
in the adjustment o f the coil tappings.
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COILS AND COIL TABLES (Continued from 

of heavy gauge wire suitably spaced to 
enable the "form factor"—length  to 
diameter ratio—to be retained, the Q 
factor will be high 

Shield Spacing 
W HERE shielding is necessary in a 

short-wave receiver the shielding 
should not be brought closer to  the 
winding than one diameter  of  the 
former on which it is wound.  In all 
cases the grid or "hot" end of  the 
coil should be mounted as far away 
from  the  chassis  and  shielding  as 
possible.  Several  tables  are shown 
giving coil winding details for both 
T.R.F. and superheterodyne types of 
receivers with various sizes of con-
denser capacities. 

No data is given for standard coils 
for use with ordinary dual wave re-
ceivers as so many efficient types of 
commercial air and  iron core coils 
are available for this purpose that 
it is cheaper to purchase these than 
to wind one's own.  The actual place-
ment of the windings on the former 
may be of interest 

lnterwound Primaries 
Modern practice is to intery.'ind the 

aerial  and  plate windings  in  the 
groove:, formed by the heavy gauge 
secondary of grid coils  All of the 
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A Per meability tuned :roil core short 
wave coil. 

windings are wound  in  the same 
direction and the primaries are wound 
at the earth ends of the secondaries. 
The reaction windings in the case of 
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coils for T.R.F. sets are wound at the 
earth end of the former and spaced 
slightly from the secondary 

Although the approximate number 
of turns for the reaction windings are 
given in the table it will probably be 
necessary to trim these slightly  in 
order  to obtain smooth control of 
regeneration for the particular valve 
and chassis layout  employed.  The 
above remarks apply also to the wind-
ing of the coils  for  band  spread 
superheterodynes except that  in this 
case the plate winding of the Oscil-
lator coil is interwound with the grid 
turns. 
In some cases this plate or feed-

back winding  is reverse wound  in 
order to minimise the effect of  a 
large feed back coil.  In the tables 
the wire winding gauges shown are 
for the grid or secondary windings. the 
aerial  and  plate  windings  being 
wound with 72 or 34 gauge D.S.0 
wire.  The cois may be wound  on 
plug-in formers or arranged for use 
with a wave change switch 

The illustrations show several types 
of short wave coils, a plug-in home 
wound unit, two commercial coils, one 
an air core unit, and the other a per-
meability tuned iron core one  Al-
though this latter type of coil is not 
generally available with reaction wind-
ings it is a simple matter to add thle. 
winding and the coil could then be 
used for t.r.f. type sets using standard 
tuning condensers. 

BAND SPREAD TUNING (Continued from Page 70) 

For average use, we suggest 100-150 
mmfd. as suitable values for the band-
setter condenser, and 15 mmfd for the 
band spreader. 

Some solution to the foregoing diffi-
culties have been provided, as illustrated 
in Fig. 3.  Two band . spread con-
densers are used.  C2 is used on the 
higher frequencies, and C3, a large 
capacity,  on  the  lower  frequencies. 
Sometimes C2 is left in circuit, with its 
plates in mesh to provide additional 
capacity in the circuit when low fre-
quency operation is desired.  However, 
this system introduces losses in long 
leads to the switch, and means in some 
cases that an additional tuning dial 
must be employed. 

Figure 4 illustrates the most popu-
lar method.  C2 is tapped across the 
coil, thereby making it possible, by 
adjusting the tappings on individual 
coils, to govern the amount of spread 
to suit one's requirements, thereby tak-
ing full advantage of those benefits that 
band spread has to offer.  In this cir-
cuit, C2 need not be of low capacity. A 
value of 150 mmfd. for Cl will permit 
a tuning range of 10-180 metres, and a 
value of 25-100 mmfd. will prove suit-
able for spreading all bands within this 
range.  Adequate spreading is assured 
on the lower wavelengths by tapping the 
coil a very short distance from the lower 
end. 

Fig. 5 illustrates the series capacity 
method in which two condensers are 
wired in series across the coil. Theoprin-

ciple of operation of this method is that 
while the minimum capacity across a 
coil varies but little with variation of 
the bandsetting condenser, the maxi-
mum capacity  available  may  vary 
greatly. This system is very difficult to 
calibrate and is little used. 

To simplify operation ganging  of 
spreading condensers is frequently re-
sorted to where it is desired to apply 
bandspread to two or more tuned cir-
cuits. 

Mechanical and electrical bandspread 
is now incorporated in all communica-
tions type and amateur experimental 
receivers and is rapidly becoming  a 
feature of the commercial dual-wave 
set. 

Adding Band Spread to 
Commercial Sets 

The owner of a commercial dual wave 
receiver may take advantage of band 
spread's benefits by wiring a ganged 
condenser of low capacity in parallel 
with the regular tuning condenser. 15 
mmfd. per section will cover the ranges 
covered by commercial dual-wave coil 
units but, where spreading is desired 
on wavelengths from 75 to 200 metres, 
it is advisable to increase this capacity 
to 50 mmfd. The leads from  the  low 
capacity condensers to the regular tun-
ing condensers must be kept as short 

as possible to eliminate stray capaci-
tance effects. 

In cases where band spreading con-
densers are added to a receiver and 
room is not available for an additional 
vernier dial the fitting of a slow-motion 
drive to the condenser's spindle  will 
suffice. 

Ir. cases where there is room on the 
ch g isis the high capacity  condenser 
may be moved and the new midget put 
in its place to permit the use of the 
regular tuning dial for purposes of 
calibration,  the  original  condenser 
being fitted with a smaller slow mo-
tion control. 

The time and trouble taken to fit 
band spread to any short wave set will 
be amply repaid. Users of commercial 
or home constructed sets using large 
tuning condensers will be amazed at 
the number of stations being missed or 
interfered with  by  more  powerful 
neighbors which can be tuned once 
band spread is incorporated. Summing 
up the various systems we find that the 
two most popular ones are the parallel 
system and the tapped coil system. 

For the average home constructor the 
parallel system is effective and easy to 
use beside being simple to fit to exist-
ing sets, whilst for the more advanced 
experimenter the tapped coil method 
permits of 100 per cent, spread on each 
band providing time and care is taken 
in the adjustment of the coil tappings. 
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SELECTING A RECEIVER
Wave coverage —  Tonal reproduction —  Sensi
tivity—-Signal to Noise Ratio— Practical Tests—  

Frequency Stability— Band Spread.
TN  selecting a receiver for the recep- 

tion of short-wave transmissions 
be they amateur or broadcast, certain 
important features should be checked 
b e f o r e  a choice is made. In  the first 
place, of course, the . prospective pur
chaser must decide on the price class 
from which the selection is, to be made.

Once this has been decided, several 
important questions aris.e;: I f  the re
ceiver is required ;sol,ely for short-wave 
work it is desirable that it be pro
vided with full band spread over the 
wave bands on which reception is in
tended. On the other hand, if  a dual 
wave receiver is J under consideration, 
some efficiency rqjlst be sacrificed to 
enable'good reception of. the broadcast 
band stations. '

In most cases the modern dual
wave set tunes over the broadcast 
band, and the more important short
wave broadcasting bands. A few triple
wave sets are available,- and these are 
to be preferred if..the listener desires 
to cover the rhajority of the short
wave bands now in use. Dual-wave sets 
at present cover from around 12.5 
metres to 41 metres, or, alternatively,! 
from 16 metres to 50 metres.

Here again the purchaser must decide 
for himself the coverage most suitable 
to his needs Generally speaking, the 
first mentioned coverage will be found 
the most useful, as stations can be re
ceived on the 13-metre band when 
most of the other bands are badly 
affected by static and seasonal condi
tions.

The 49-metre band which is missed 
out in this case does not provide the 
same reliable conditions as the higher 
frequency bands except on odd occa
sions when freak conditions prevail.

The summary of commercial re
ceivers shown on page 64 will assist in
tending purchasers to decide on the 
type of receiver for their requirements. 
The b^nd coverages are given in mega
cycles, but these may be converted to 
metres by applying the wave-length 
frequency charts on pages 21 and 22.

As an example 22 M/c. equals 22,000 
k c. By applying the chart and tracing 
this figure on it the corresponding wave 
length in metres will be shown in the 
opposite column.

Signal to Noise Ratio
rPHE band coverages decided upon the 
1 receiver’s performance comes under 

consideration. The majority of modern 
sets in conjunction with reliable and 
well-baffled speakers give excellent 
tonal reproduction, and here again it 
is up to the purchaser himself to de
cide the one which best suits his taste. 
Certain other factors, however, should 
be carefully investigated before a re
ceiver is selected on its tone quality 
and appearance alone.

High sensitivity is essential in any 
receiver which is required to receive 
overseas stations at good entertain

ment strength. I f  possible a set should 
be selected which uses an R.P. stage 
ahead of the mixer valve. The reason 
for this is that the limiting factor to 
the effective sensitivity of any set is 
its own signal to noise ratio. I t  is use
less to have a highly sensitive re
ceiver with a high inherent noise level 
as weak stations would be drowned in 
the hash and noise and would not be 
identifiable.

A  sets signal to noise ratio is greatly 
dependent on the gain in the first cir
cuit and this is the reason for select
in g  a receiver having a high gain R.P. 
stage ahead of the mixer valve. A 
rough check, but one which gives some 
idea as to the efficiency of the first 
tuned stage in a receiver, can be made 
by shorting the grid of the first stage 
valve to earth with a short piece of 
bare wire. In  this test the volume 
control should be turned full on and 
the tone control set to the treble posi
tion.

I f  the gain in the stage is high a 
distinct drop in the inherent noise will 
.take place ,when--the ‘circuit is, shorted 
out. I f  necessary, . this - test may be 
made w^th the 'mixer and I.F. -stages, 
also ip edch..case .the efficiency being 
judged .by }h e , droji.'in rioise^level when 
the stage is shorted out.

Frequency Stability
T 'H E  next most important thing to 

look for in a set is frequency sta
bility. Elaborate precautions are be
ing taken in current m odelsof dual arid 
triple wave sets to ensure frequency 
stability.

Special mixer valves have been deve
loped, and the use of air , trimmers and 
rubber mounted chassis contribute 
largely to efficiency in this regard. A 
simple test which can be made for fre 
quency stability is as follows:— After 
allowing the receiver to warm up for 
several minutes, tune in to a fairly 
weak overseas station, which is reason
ably steady.

I t  should not be necessary to touch 
the controls of the set once the station 
has been tuned, and any drifting de
notes instability in the receiver’s oscilla
tor circuit, which would cause consider
able inconvenience when listening to 
short wave signals. Mechanical stability 
can be checked by tuning the receiver 
to a station, and jarring the cabinet 
and chassis of the set with the hand.

In the case of communication type 
receivers using a beat oscillator, an "ex
cellent check for stability may be made 
by turning the beat oscillator on and 
tuning in to a steady signal. Turning 
the manual gain control rapidly, par
ticularly i f  it controls the R.F. or I.F. 
valves, should not vary the tone of the 
beat by more than a few hundred 
cycles.

Band Spread
TN  any receiver to be used mainly for 

short wave reception, band spread 
is a very desirable feature. A  number

of the 1940 releases of dual wave sets 
have band-spread systems fitted. By 
band-spread we mean the electrical or 
mechanical spreading of individual re
ceiving bands over a large portion of 
the dial scale. Communications type 
sets have full band-spread over their 
full frequency coverage, and this allows 
many weak signals, which would not 
be audible on the average dual wave 
set, to be received.

However this disadvantage’1 i s ' diffi
cult to overcorne w ith ' th e '“ordinary 
dual wave sets,- as if the Cuning cir
cuits are designed for band spreading 
the higher frequencies the eoverage^on 
the broadcast band ’is effected. Most 
people buy this type of set' primarily, 
for the reception of local ahd inter
state stations, on- the broadcast-:<band 
and consequently the sjiiort-\vaye recep
tion has to take second place.

However, now that . receivers., are 
available with band spread advantage 
should be taken of this Maturef par
ticularly if it is4ntrended to cohcen'tmte 
on the short wave bands. T h e ' home 
constructor with the aid of ,-- the c ir
cuits and the articles on bandspread 
and coils should be able to . chpoge a 
circuit and construct a very efficient- 
short wave set fulfilling tlife abdve 're
quirements. The circuits ^ shown are 
complete in themselves, but the more 
technically minded will readily realise 
that the features in any one circuit 
may b e ' combined with those of an
other and in this way a circuit ar
rived- at -which will satisfy the most 
ardent short wave fan.

Newcomers to the ranks... of short 
wave listeners would be well, ad vised to 
start off on a simple se-t and gradually 
advance to the more complicated re
ceivers as the experience gained with 
the smaller sets will assist .materially 
in building and getting the best results 
from the multi stage superheterodynes.

A U T O M A T IC  VO LU M E  
CO N TRO L

( Continued from page 75)

R3 and R4 each is of 100,000 ohms 
resistance. The condensors C and C l 
should have a value of .05 mfd. while 
C2 may be .005 mfd.

The RF valves grid return should 
connect to the junction of R4 and C 
and that of the mixer valve to R3 and 
Cl. The grid return of the,first I.F. 
transformer joins to C2 arid the junc
tion of R1 and R2. I f  an R.P. stage 
is not used the resistor R4 and the 
condenser C are omitted and the other 
connections made as described.

A.V.C. is essential in the modern 
short wave superheterodyne, and al
though it is rather difficult to apply to 
straight T.R.F. sets, is sometimes used 
in multi stage sets of this type.

Amplified A.V.C. and other varia
tions such as separate A.V.C. rectifiers 
are sometimes used, but the circuit 
shown will, in most cases, fill the bill 
as far as the average home constructor 
is concerned. The constants have been 
selected to provide correct time con
stants, and for this reason the values 
of the resistors and condensor should 
be as specified.
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SELECTING A RECEIVER 
Wave coverage — Tonal reproduction — Sensi-
tivity —Signal to Noise Ratio —Practical Tests — 

Frequency Stability —Band Spread. 

IN selecting a receiver for the recep-
tion of short-wave transmissions 

be they amateur or broadcast, certain 
important features should be checked 
before a choice is made. In the first 
place,- of course, the prospective pur-
chaser must decide on the price class 
from which the selection is, to be made. 

Once this has been decided, several 
important questions arise. If the re-
ceiver is required solply for short-wave 
work it is désirable that it be pro-
vided with full band spread over the 
wave bands on which reception is in-
tended. On the other hand, if a dual 
wave .receiver is, under consideration, 
some efficiency mist be sacrificed to 
enable good reception of the broadcast 
band stations.  •  ' 

In  most cases the modern  dual-
wave set  tunes over the broadcast 
band, and the more .important short-
wave broadcasting bands. A few triple-
wave sets are available; and these are 
to be preferred if trie listener desires 
to cover the majority of the short-
wave bands now in use. Dual-wave sets 
at present cover  from around  12.5 
metres to 41 metres, or, alternatively. 
from 16 metres to 50 metres. 

Here again the purchaser must decide 
for himself the coverage most suitable 
to his needs Generally speaking, the 
first mentioned coverage will be found 
the most useful. as stations can be re-
ceived on the 13-metre band when 
most of the other bands are badly 
affected by static and seasonal condi-
tions. 
The 49-metre band which is missed 

out in this case does not provide the 
same reliable conditions as the higher 
frequency- bands except on odd occa-
sions when freak conditions prevail. 

The  summ ary  of commercial re-
ceivers shown on page 64 will assist in-
tending purchasers to decide on the 
type of receiver for their requirements. 
The band coverages are given in mega-
cycles, but these may be converted to 
metres by applying the wave-length 
frequency charts on pages 21 and 22. 

As an example 22 Mic. equals 22,000 
k.c. By applying the chart and tracing 
this figure on it the corresponding wave 
length in metres will be shown in the 
opposite column. 

Signal to Noise Ratio 
THE band coverages decided upon the 

receiver's performance comes under 
consideration. The majority of modern 
sets in conjunction with reliable and 
well-baffled  speakers  give  excellent 
tonal reproduction, and here again it 
is up to the purchaser himself to de-
cide the one which best suits his taste. 
Certain other factors, however, should 
be carefully investigated before a re-
ceiver is selected on its tone quality 
and appearance alone. 

High sensitivity 
receiver which is 
overseas stations 

is essential in any 
required to receive 
at good entertain-

ment strength. If possible a set should 
be selected which uses an R.F. stage 
ahead of the mixer valve.  The reason 
for this is that the limiting factor to 
the effective sensitivity of any set is 
its own signal to noise ratio. It is use-
less to have a highly sensitive re-
ceiver with a high inherent noise level 
as weak stations would be drowned in 
the hash and noise and would not be 
identifiable. 
A sets signal to noise ratio is greatly 

dependent on the gain in the first cir-
cuit and this is the reason for select-
ting a receiver having a high gain R.F. 
stage ahead of the mixer valve.  A 
rough check, but one which gives some 
idea as to the efficiency of the first 
tuned stage in a receiver, can be made 
by shorting the grid of the first stage 
valve to earth with a short piece of 
bare wire.  In this test the volume 
control should be turned full on and 
the tone control set to the treble posi-
tion. 
If the gain in the stage is high a 

distinct drop in the inherent noise will 
take place when the 'chide is. shorted 
out.  If necessary., this test may be 
macle with the mixer and IF. -stages. 
also in each,..dase,tlie efficiency being 
judged .b %be, dit45,:irkAàoiec,,lével when 
the' stage is steitéd 

Frequency Stability 
THE next most important thing to 

look for in a set is frequency sta-
bility.  Elaborate precautions are be-
ing taken in current models-of dual and 
triple wave sets to ensure frequency 
stability. 

Special mixer valves have been deve-
loped, and the use of air trimmers and 
rubber  mounted  chassis contribute 
largely to efficiency in this regard.  A 
simple test which can-be made for fre-
quency stability is as follows: —After 
allowing the receiver to warm up for 
several minutes, tune in to a fairly 
weak overseas station, which is reason-
ably steady. 
It should not be necessary to touch 

the controls of the set once the station 
has been tuned, and any drifting de-
notes instability in the receiver's oscilla-
tor circuit, which would cause consider-
able inconvenience when listening to 
short wave signals. Mechanical stability 
can be checked by tuninc the receiver 
to a station, and jarring the cabinet 
and chassis of the set with the hand. 

In the case of communication type 
receivers using a beat oscillator, an ex-
cellent check for stability may be made 
by turning the beat oscillator on and 
tuning in to a steady signal.  Turning 
the manual gain control rapidly, par-
ticularly if it controls the R.F. or I.F. 
valves, should not vary the tone of the 
beat by more than a few hundred 
cycles. 

Band Spread 
N any receiver to be used mainly for 
short wave reception, band spread 

is a very desirable feature.  A number 

of the 1940 releases of dual wave sets 
have band-spread systems fitted.  By 
band-spread we mean the electrical or 
mechanical spreading of individual re-
ceiving bands over a large portion of 
the dial scale.  Communications type 
sets have full band-spread over their 
full frequency coverage, and this allows 
many weak signals, which would not 
be audible on the average dual wave 
set, to be received. 

However this disadvantagé'is. diffi-
cult to overcome with the reCdinary 
dual wave sets,. as if the- tuning. Cir-
cuits are designed for band spreading 
the higher frequencies the coverage ;on 
the broadcast band is effected. Most 
people buy this type- of "et. Prirrigrily, 
for the reception of local ed 
state stations on. the broadcasUlJarid 
and consequently the short:y ue recep-
tion has to take second place, 

However, now that . reçeivers,. are 
available with .band spread advantage 
should be taken of this featur e par-
ticularly if it isintended to c'oncentree 
on the short wave bands. --The 'borne 
constructor with the aid .of-the cir-
cuits and the articles .011 .1?andspread 
and coils should be able to cho w a 
circuit and construct a Yery. efficient 
short wave set fulfilling -thé fileve 're-
quirements. The circuits .:shown are 
complete in themselves, but the more 
technically minded will readily realise 
that the features in any one circuit 
may be 'combined with those of an-
other and in this way a circuit ar-
rived- at -which will satisfy the most 
ardent short wave fan. 

Newcomers to the ranks  of short 
wave listeners would be well,advised to 
start off on a simple sot and gradually 
advance to the 'tore complicated re-
ceivers as the experience gained with 
the smaller sets will assist materially 
in building and getting the best results 
froni the multi stage superheterodynes. 

AUTOMATIC  VOLUME 
CONTROL 

(Continued from page 75) 

R3 and R4 each is of 100,000 ohms 
resistance.  The condensors C and Cl 
should have a value of .05 mfd. while 
C2 may be .005 mfd.  . . , 

The RF valves grid return should 
connect to the junction of R4 and C 
and that of the mixer valve to R3 and 
Cl. The grid return of the first IF. 
transformer joins to C2 and the junc-
tion of R1 and R2.  If an RT. stage 
is not used the resistor R4 and the 
condenser C are omitted and the other 
connections made as described. 

A.V.C. is essential in the modern 
short wave superheterodyne, and  al-
though it is rather difficult to apply to 
straight T.R.F. sets, is sometimes used 
in multi stage sets of this type. 

Amplified A.V.C. and other varia-
tions such as separate A.V.C. rectifiers 
are sometimes used, but the circuit 
shown will, in most cases, fill the bill 
as far as the average home constructor 
is concerned. The constants have been 
selected to provide correct time con-
stants, and for this reason the values 
of the resistors and condensor should 
be as specified. 
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The Friendly Wholesale 
House tor Everything  
Radio and E lectrical

R A Y M A R T  R .F . Chokes
Type CHP Is solenoid wound 
on high-grade form, 5 to 100 
metres, 200 m.a. Type CHN Is 
a genuine American 2.5mh. 
National type, precision pie- 
wound on an isolantite form 
with wire Distails.

JOHN MARTINS!

R A Y M A R T  V A L V E  
SO C K ETS

VA type ceramic valve and 
coil sockets, fitted with resili
ent brass sockets, are strongly 
recommended for shortwave 
applications where highest 
efficiency is desired. Available 
in all sizes.

RADIO £ ELECTRICAL 
SU P PL IES

1 1 6 -1 1 8  C L A R E N C E
S T ., S Y D N E Y , N .S .W ,

Telegrams —
"JO N  M A R ," SYD NEY

R E G A L  S T u m oSTANDARD
H O N E S

High fidelity , general purpose M icro 
phones that have won an excellent 
name fo r a ll-round  effic iency,

Shortwave Gear is D I F F E R E N T !
Designed and constructed by an English company, Raymart Manufacturing 
Co., specialising in the production o f high quality shortwave gear, Raymart 
Equipment has won world-wide recognition for its standard of efficiency and 
the quality of results obtained by its use. John Martin are Australian Agents 
for R A Y M A R T —they also handle every standard radio and electrical line— 
buy from  “ The Friendly Wholesale House” for best prices, fastest delivery!

R A Y M A R T  M IC R O V A R I-  
A B LES

These ceramic condensers have 
highest efficiency with lowest 
loss factor of any available. 
RMX Dielectric, all-brass con
struction, ball-bearing drive, 
designed for ganging. Wide 
range of capacities, from 15 to 
250 mmfd.

R A Y M A R T  T X D  Dials
Direct-drive precision dials, 
noted for their fine appear
ance, accuracy, and individu
ally-spun nickel finish. With 
the Raymart epicyclic reduc
tion drive, these dials give fine 
tuning on short-waves.

Diameter 4 inches.

! ! STOP -  COMPARE THESE PRICES -  LOOK ! !
ffom  EASTERN RADIO COMPANY b o u r k e ^ s t ,  m elb K,E c . i .  Phone J4807
COMPLETE KITS FOR SETS & AMPS.
Everything to Build excepting Valves &  Spkrs. 
Crystal Set K it. 10/. Headphones, 3/6 to 7/6 
1 Valve Battery 10/; 2v., 20/; 3v., 25/ 
Modern Bat. Supers, etc., with Aero Dials, 

etc. 4 Valve K it, 25/ to 40/; 5v., 30/ to 40/ 
Electric, 4v., 25/ to 10/; 5v., 30/ to £3

A M PL IF IE R S .—K its, Bat., 2 to 4 valve, £2  
Electric K its , high grade parts, 3 to 5 watt,

26/ to £ 3 ; 7 watt, 70/; 10w., £ 5 ; etc., etc. 
Complete Amps, 5v. PP , 45’s, 70/; 5v PPP , 

£ 5 ; 6 valve 50’s, PP , heavy duty with 
valves, £ 5 ; D C  Comp., 15 Watt £12 

Others complete, A.C or D.C., trom £3 
Specials built f r o m ..................£10 to £100

COILS, K IT S , GANGS. Coils .. 1/ to 2/6 
iron Cored, 2/6 to 6/, I .P .8 ., 1/6 to 5/6 

I.C ., I.F .S ., 7/6. Odd Coils, I.F .S ., 6d., 2/6 
Car Radio K its, 3 coils, 2 ifs. &  Gang, 20/ 
Crystal &  Batt. Sets &  Odd Coils, 3d. to  1/6 
Gangs, 2g, 3/6 to 8/6 ; 3g, 2/6 to 12/6; lg , 2/6 
Aero Dials, 3/6 to 20/. Full Vision, etc., 2/6

SHORT W AVE Coils, 1/. P ilot, 2/6. Con
densers, Midgets, 3 to 17p., 1/ to 1/6;
23p., 2 /6 ; .00015 Tuning Cond........... 2/6

Cans. Aluminium. 2/6 to 10/. Dials, 1/ to 7/6
NOTICE. -  ON ACCOUNT OF

MANUFACTURER’S PARTS & KITS
Saxon, .01, .02, .03, P igta il Condensers, 6d.
100 New Chassis Plates .. . 1/, 2/6, 3/6 
Press Button Tuning Switch, 8 -way, 2/6, 5/. 
Amplifier, 5v. Emmco, 45’s. P.P. Comp., £3  
Am plifier &  Transm itting Gear &  Racks,
Variable Condensers, 0005 ............  1/ & 2/
Resisters, Leaks, Sockets, Rheos, etc. .. 3d.
Fixed Condensers, .0001 to 4mfd., 3d. to 2/6 
Transformers, Audio, best makes, 2/ to 7/6 
Ferranti, A.F.3, 8/6 , 10/; 3C, 20/; A.F.5, 25/

5C., 40/. Other Push P. Trans, 5/ to 20/
Power Trans. Replacements .. 5/ to  10/
2.5 Type, 80M., 7/6; 150, 200M., 500-O-500,

2.5, 6.3, etc., 25/. Also Trans, for Trains 
Projectors, Welding, Chargers, etc.
CHOKES.—30 hry. 60-80M. .. .. 2/6 to 5/6 
100-200M., 10/ to 15/. Impedance, etc., 5/
SETS &  CHASSIS—Battery Sets, from  10/ 
Complete Batt., Spkr., etc. . . 70/ to £10 
Elec. Sets, 25/ to £ 6 ; D.C. Sets, 40/ to  £5  
Chassis, less Valves, 4 &  5v., T .R .F  and 

Supers, 25/ to 50/. W ith  Valves, etc., 
guaranteed perfect order from 50/ to £5  

Special Experimenters’ Sets &  Part Sets,
Chassis, etc.....................................2/6 to 20/

Eliminators, Philips, B &  C, 15/, 20/;
A.B.C., 25/; A Elims., g iving 2-4-6
volts, 2 A .....................................................30/

Valves, 100’s. W rite for list .. 2/6 to 10/ 
UNSETTLED COND ITIO NS, PRICES AND STOCKS

SPEAKERS, MIKES, METRES, GRAMO 
MOTORS, PICK-UPS, CABINETS

Microphones, Crystal Velocity, etc. Write 
for List. Pa its  to Build Microphones, 
Magnets, Granules, etc. Parts to Build 
Electric Guitars. Bobbins, Magnets. 

Microphones, complete with Transformer, 
Latest Type Guar Worth £5, at 25/ 

Genemotors. Pioneer, 6-volt to i80, new, 60/ 
Carter, 12v. output, 500v /100 M/A. .. £9 
Gramo Motors, double spring, 12/6 to 20/ 
Pick Ups, all types, from  .. . 12/6 to 25/ 
P.A. Spkr. Units, 6v, M.C Cost £10 ea., 50/ 
Dynamic Speakers, 2/6, 5/, 7/6, 10/, 15/ 
High F idelity, 50/ to £5. Permag. Rola, 15/ 

to 25/. lOin Magna vox, Rola Amplion,
e tc .................................................... 17/6 to 25/

Cones &  Horns, 2/6 to 15/. Units, 1/ to 7/6 
Electric Gramo. Motor. U .S.A., G.E., £ 2  
Television Signal Recorders, comp 35/ 
Console Cabinets, cut and uncut, 5/, 7/6;

Low Boy, 35/; Combination Mantel, 25/ 
Mantel Cabinets, bakelite, slightly damaged.

2/6; good, 7/6; w o o d e n ......................12/6
Meters, full range, 5/ to £5. W rite for list 
Signal Generator!? and Test K its  ditto.
A ll Goods in this Column, please write first. 
SUBJECT TO  ALTERATIO N .

Our Stocks Never Last Long. W atch "Listener In "  for Special List. W e advise to order early.
W E H A V E T H E M O ST C O M P R EH EN S'V E STO CK  OF N EW  A N D  USED PARTS AN D  R EP LA C EM EN T S  IN  V IC T O R IA . 
Parts (or all Sets, Vibrators, Filters, etc., described in this guide can be supplied new or secondhand. W rite for 
Price List. A E R IA L  F IL T E R S , 5 / - ,  1 0 / - ; Noise Filters, 7 / 6 ; Speakers for S /W  Sets, 1 0 / -  to 2 5 / - ;  Tone Controls, 
5 / - ;  Speaker Filters, 7 / 6 ; Coil Boxes, 5 / -  to 1 5 / - ; Switch Units, 5 / - ,  1 0 /- .

FOR SETS AN D  EX PERT SERVICE T R Y  OUR SUBURBAN BRAN CH  
at 688 G LEN H U N T LY  I D . ,  G LEN H U N T LY  (R. Smart, Radiotrician). Est. 1921. Phone UL2802  
W E IN V IT E  EN Q U IR IES  A N D  W IL L  H ELP W IT H  A N Y  R A D IO  PRO BLEM . M A IL  O RD ER, ET C ., P LEA SE IN C LU D E

PO STA GE.
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AYMART Shortwave Gear is DIFFERENT! 
C R A F T  A  C R E E D 

RE G AL Men D 

MI C R O P H O N E S 
High fidelity. general purpose Micro-
phones that have won an excellent 
na me for all-round efficiency. 

The Friendly Wholesale 
flouse for Everything 
Radio  and  Electrical 

Designed and constructed by an English company, Raymart Manufacturing 
Co., specialising in the production of high quality shortwave gear, Raymart 
Equipment has won world-wide recognition for its standard of efficiency and 
the quality of results obtained by its use. John Martin are Australian Agents 
for RAYMART—they also handle every standard radio and electrical line— 
buy from "The Friendly Wholesale House" for best prices, fastest delivery! 

RAYMART TXD Dials 

Direct-drive  precision  dials, 
noted  for  their  fine  appear-
ance,  accuracy, and  individu-
ally-spun  nickel finish.  With 
the  Ray mart  epicyclic  reduc-
tion drive, these dials give fine 
tuning on short-waves. 

Dia meter 4 inches. 

RAYMART R.F. Chokes 

Type  CHI'  Is  solenoid  wound 

on high-grade for m, 5 to 100 

metres, 200 m.a.  Type CHN is 

a genuine  A merican  2.5 mh. 

National type,  precision  pie-

wound  on  an  isolantite  for m 

with wire pigtails. 

JOHN MARTINn 

RAYMART MICROVARI-
ABLES 

These cera mic condensers have 
highest  efficiency  with  lowest 
loss  factor  of  any  available. 
R M X Dielectric, all-brass con-
struction,  ball-bearing  drive, 
designed  for  ganging.  Wide 
range of capacities, fro m 15 to 
250 m mfd. 

RAYMART VALVE 
SOCKETS 

VA  type  cera mic  valve  and 
coil sockets, fitted with resili-
ent brass sockets, are strongly 
reco m mended  for  shortwave 
applications  where  highest 
efficiency  is desired.  Available 
in all sizes. 

RADIO C ELECT2ICAL 
8  4  SU PPLIES  I 

5 5 I 

116-118 CLARENCE 

ST., SYDNEY, N.S. W. 
Telegra ms — 

"JON MAR,"  SYDNEY 

! ! STOP  COMPARE THESE PRICES — LOOK !! 
From EASTERN RADIO COMPANY BouEelEEM,  Phone J4807 
CO MPLETE KITS FOR SETS & A MPS. 

Everything to Build excepting Valves & Spkrs. 
Crystal Set Kit. 10/. Headphones. 3/6 to 7,5 

1 Valve  Battery  10/;  2v., 20/1 3v., 55/ 

Modern Bat. Supers, etc., with Aero 
etc. 4 Valve Kit, 25/ to 40/; 5v., 30/ to 40/ 

Electric,  iv.,  25/  to  10/;  5v..  30/  to  £3 

AMPLIFIERS. —Kits, BM., 2 to 4 valve, £2 
Electric Kits, high grade parts, 3 to 5 watt, 
Hi/ to £3; 7 watt, 70/; 10w., £5; etc., etc. 

Complete Amps, 5v. PP, 45's, 10/; 5v PPP. 
£5;  6 valve 50's,  PP,  heavy duty  with 
valves, £5; D C  Comp., 15 Watt  £12 

Others  complete,  A.0  or  D.C.,  trom  £3 
Specials built from ..  £10 to £100 

COILS, KITS, GANGS, colis .. 1/ to 2/6 
Iron Cored, 2/6 to 6/, I.F S..  1/6 to 5/6 
I.C.. IFS., 7/5 Odd Coils, IFS., 6d., 2/6 

Car Radio Kits. 3 coils, 2 ifs. & Gang, 20/ 
Crystal & Batt, Sets & Odd Coils, 3d, to 1/6 
Gangs, 2g, 3/6 to 8/6; 3g, 2/6 to 12/6; 1g, 2/6 
Aero Dials, 3/8 to 20/. Full Vision, etc.. 2/6 

SHORT WAVE Coils, 1/. Pilot, 2/0.  Con-
densers,  Midgets,  3 to  17p.,  1/ to  1/6; 
23p., 2/6;  .00015 Tuning cond...  2/8 

Cans. Aluminium. 2/6 to 10/. Dials, 1/ to 7/6 

NOTICE.  — ON ACCOUNT OF 

M ANUFACTURER'S  PARTS  &  KITS 
Saxon, .01, .02,  .03, Pigtail Condensers, 6d. 
100 New Chassis Plates  ..  .  2/6, 3/6 
Press Button Tuning Switch, 8-way, 2/6, 5/. 
Amplifier, 5v, Dome°, 45's. P.P. Comp., £3 
Amplifier  &  Transmitting  Gear  &  Racks, 
Variable Condensers,  0005 .  . 1/ & 2/ 
Resisters, Leaks, Sockets, Rheos, etc.  .. 3d. 
Fixed Condensers, .0001 to 4mfd., 3d. to 2/6 
Transformers, Audio, best makes, 2/ to 7/6 
Ferranti, A.F.3, 8/6, 10/; 30, 20/; A.F.5, 25/ 
5C., 40/, Other Push P. Trans, 5/ to 20/ 

Power  Trans.  F24: placements  .. 5/ to 10/ 
2.5 Type, 80M., 7/6; 150, 200M., 500-o-500, 
2.5, 6.3. etc., 25/. Aleo Trans. for Trains 

Projectors, Welding, Chargers, etc. 
CHOKES. -30 hry. 60-80M. ..  2/6 to 5/6 
100-200M.. 10/ to 15/.  Impedance, etc., 5/ 
SETS  & CHASSIS —Battery Sets, from 10/ 
Complete Batt., Spkr., etc.  70/ to £10 
Elec. Sets, 25/ to £6; D.C. Sets, 40/ to £5 
Chassis,  less Valves, 4 & 5v., T.R.F  and 
Supers,  25/  to 50/.  With  Valves,  etc., 
guaranteed perfect order from 50/ to £5 

Special  Experimenters'  Sets  Ez  Part  Sets, 
Chassis, etc. . ' .  2/6 to 20/ 

Eliminators,  Philips,  B  &  C,  15/.  20/1 
A.B.C.,  25/;  A  Elims.,  giving  2-4-6 
volts, 2A . —  . .. 30/ 

Valves, 100s.  Write for list .. 2/6 to 10/ 

UNSETTLED CONDITIONS, PRICES AND STOCKS 

SPEAKERS, MI KES, M ETRES, G RA MO 
M OTORS,  PICK-UPS,  CABINETS 

Microphones, Crystal  Velocity, etc.  write 
for List.  Parts to Build  Microphones, 
Magnets. Granules, etc.  Parts to Build 
Electric  Guitars.  Bobbins,  Magnets. 

Microphones,  complete  with  Transformer. 
Latest Type  Guar  Worth  £5, at 25/ 

Genemotors  Pioneer, 8-volt to 180, new. 50, 

Carter,  12v. output, 500v /100 M/A.  £0 
Gramo Motors, double spring, 12/6 to 20/ 

Pick Ups, all types, from  . 12/6 to 25/ 
P.A Spkr. Units, 6v, SA.0 Cost £10 ea.. 50/ 

Dynamic  Speakers,  2/6,  5/,  7/6,  111/,  15/ 
High Fidelity, 50/ to £5. Perrino;  Role, 15/ 
to 25/.  101n  Magnavox, Rola Amplion, 
etc  .. .  .  . 17/6 to 25/ 

Cones & Horns. 2/11 to 15/.  Units. 1/ to 3/6 
Electric Gramo, Motor.  U.S:A.,  G.E.,  £2 
Television  Signal  Recorders,  comp  . 35 , 
Console Cabinets, eut and uncut,  5/.  7/6; 
Low  Boy,  35,;  Combination  Mantel, 25/ 

Mantel Cabinets, bakelite, slightly damaged 
2/6; good. 7/6; wooden  _ _  12/6 

Meters, full range. 5/ to £5. Write for list 
Signal Generators and Test Kits ditto. 
All Goods In this Column, please write first. 
SUBJECT TO ALTERATION 

Our Stocks Never Last Long.  Watch "Listener In" for Special List.  We advise to order early. 
WE HAVE THE MOST COMPREHENS'VE STOCK OF NEW AND USED PARTS AND REPLACEMENTS IN VICTORIA. 
Parts for all Sets, Vibrators, Filters, etc., described in this guide can be supplied new or secondhz.nd.  Write for 
Price List. AERIAL FILTERS, 5/-, 1 0/-; Noise Filters, 7/6; Speakers for S/ W Sets, 10/- to 25  Tone Controls, 
5/-; Speaker Filters, 7/6; Coil Boxes, 5/- to I 5/-; Switch Units, 5/-, 1 0/--

FOR SETS AND EXPERT SERVICE TRY OUR SUBURBAN BRANCH 
at 688 GLENHUNTLY 1D., GLENHUNTLY (R. Smart, Radiotrician). Est. 1921. Phone UL2802 
WE INVITE ENQUIRIES AND WILL HELP WITH ANY RADIO PROBLEM.  MAIL ORDER, ETC., PLEASE INCLUDE 

POSTAGE. 



Page 84 (Listener In Handbook, No. 15) .SHORT WAVES.
COMMUNICATIONS RECEIVERS

O T R IC T L Y  speaking, a communica- 
tions receiver is any receiver that 

is used as part of a transmitting sta
tion’s equipment for communication 
purposes. Manufacturers have con
structed receivers which embody, al
most every refinement that7 engineers 
have developed in an attempt to im 
prove the lot of the professional and 
amateur operator. It  is to this type of 
set that the name communications 
receiver is now applied. I t :is not es-- 
sential that, the set should be a factory 
made product; but,J£,; home constructed, 
it is necessary that it should possess 
many of the features of the commer
cial receiver.

The m ain 'characteristics'of the av
erage communications set are that it 
must cover an extended frequency 
range, and, furthermore, do thi? with
out the necessity to change a number 
of plug-in coils. It must-; bej accur
ately calibrated to permit reception of 
any station, once its 'frequency is 
known. In  addition, it must incorpor
ate both mechanical and electrical 
systems of bandspread and circuits de
signed to eliminate unwanted noises 
and station interference.

The use of components of premier 
quality in modern circuits ensures 
maximum sensitivity, selectivity, and 
stability, the three essentials of a good 
receiver.

To the novice, the terms, Crystal 
Filter. “ Single Signal” Reception, and 
Noise Silencer are meaningless, and it 
is for him that we give a short de
scription of each one.

The property of a quartz crystal 
which enables it to oscillate on a pre

determined frequency with little drift 
is ol^ten availed of in superheterodyne 
intermediate frequency stages. By 
using a crystal whose .frequency is 
the intermediate frequency, band
width in that stage may be reduced 
from several kilocycles to a few cycles. 
In  this application, the crystal stage 
is known as a crystal filter.

When a beat frequency oscillator 
whose frequency is 466 k.c. beats 
against an intermediate frequency of 
465 k.c,, and an adjacent channel sta
tion on 467 k.c., the result is inter
station interference. By eliminating 
the beat note formed with the 467 k.c. 
'Signsil, interference-free reception is 
possible.-• T h is ' system of dispensing 
with--one beat note is known as single 
signal reception.;

Noise silencers take many forms, but 
in most cases consist of valve recti
fiers,, which cut o ff certain frequencies. 
Because, of the fact that most unwant
ed noise is of a definite frequency, it 
is possible to eliminate most noise, and 
allow legitimate signals to pass.

Special aerial coupling units and in
built noise silencers reduce interfer
ence from static and electrical sources 
to a minimum, and provide a high sig- 
nal-noise ratio. Inter-station interfer
ence is minimised by the employment 
of crystal filters, audio frequency im 
pedance bridges and “ single signal” 
circuits.

These refinements are not necessary 
in the average short wave set, in fact 
their inclusion would reserve short wave 
listening for the rich man, but every 
feature essential to perfect reception 
must be incorporated in sets used for

TRO U BLE SECTIO N — Contd.
corresponding drop in the oscillator 
grid potential.

Another important thing to remem
ber with mixer tubes for short wave 
use is the necessity for adequate filter
ing o f the plate supply voltage. In  Fig.
3 the filter condensers C consist of a 
high voltage 8 or 10 mfd. electrolytic 
condenser and a .1 to .5 mfd. paper con
denser. Such large capacities are un
necessary with battery operated re
ceivers so the electrolytic may be elim
inated. "  ‘

Although considerably more selective, 
than the tuned r.f. type of receiver- or 
the simple regenerative detector th? 
high sensitivity short wave super-het
erodyne may fail to give adequate sep
aration of two powerful stations. This 
is due to what is known as the Image 
effect in which a station appears at 
two points on the dial. These points 
will be separated by a frequency equal 
to twice the intermediate frequency, 
i.e., 930 k.c. for a 465 k.c. super-het.

The cause of these images is lack 
of selectivity in the signal selecting cir
cuits. The trouble is encountered most 
in  standard five-valve supers which 
have no r.f. amplifying stage ahead of 
the mixer tube. Again the lower the 
intermediate frequency the more pre
valent the trouble from images, and 
the higher the frequency to which the 
receiver is tuned, the greater the like
lihood of repeats.

commercial communications purposes, 
where, as is often the case, human 
life  depends on their successful opera
tion.

Charge Your Batteries! Light Your Home!
--------------------------------W IT H --------------------------------

WINCHARGER 
De LUXE
Put the wind to work 
for you! The “W in - 
charger” charges on 
anything over an 8- 
mile-an-hour breeze. 
Incorporates mechani
cal advancements, in
cluding air-cooled Gen
erator, Grease-sealed 
Ball Bearings, etc.  
Simple to understand. 
Nothing to go wrong. 6 
Volt 120 Watt Model.

. List Price, £16/16/-.

12-VOLT

Home Power Unit
Electrify your home! Have 
all the conveniences and 
comforts of electricity . . . 
brilliant electric light . . . 
trouble-free radio reception 
. . .  by installing a Briggs 
& Stratton Power Charger. 
It generates electricity to 
charge storage batteries 
for the farm, home, week
end cottage, caravan, etc.

anywhere, anytime, 
at less cost. 12 Volt, 300 
W att Model. P r i c e ,  
£39/15/-.

Get particulars other Gloria utility lines: 
Gloria Lantern, Pumpless Iron, Camp Stove, etc.

GLORIA LIGHT COMPANY PTY. LTD.
3 6 0  POST O FF IC E  P LA C E , M ELB O U R N E, C . l .
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COMMUNICATIONS RECEIVERS 
STRICTLY speaking, a communica-

tions receiver is any receiver that 
is used as part of a transmitting sta-
tion's  equipment  for  communication 
purposes.  Manufacturers have  con-
structed receivers which embody al-
most every refinement that engineers 
have developed in an attempt• to im-
prove the lot of the professional and 
amateur operator. It is to this type of 
set  that  the  name  corrimunications 
receiver is now -applied.  It is not. es 
sential that the set should be a factory 
made product. but, if.porne constructed, 
it is necessary that it should ppssess 
many of the features of the coininei--: 
cial receiver. 
The main' characteristics 'of the av-

erage communications set are that it 
must cover an extended ' frequency 
range, and, furthermore, do thie with-
out the necessity to change a number 
of plug-in coils.  It nriustz be, accur-
ately calibrated to permit reception of 
any  station,  once  its  frequency  is 
known.  In addition, it must incorpor-
ate both mechanical and  electrjcal 
systems of bandspread and circuits de-
signed to eliminate unwanted noises 
and station interference. 
The use of components of premier 

quality in modern  circuits  ensures 
maximum sensitivity, selectivity, and 
stability, the three essentials of a good 
receiver. 
To the novice, the terms. Crystal 

Filter, "Single Signal" Reception, and 
Noise Silencer are meaningless, and it 
is for him that we give a short de-
scription of each one. 
The property of a quartz  crystal 

which enables it to oscillate on a pre-

determined frequency with little drift 
.is often availed of in superheterodyne 
intermediate  frequency  stages.  By 
using a crystal whose . frequency  is 
the  intermediate  frequency,  band-
width in that stage may be reduced 
from several kilocycles to a few cycles. 
In this application, the crystal stage 
is known as a crystal filter. 
When  a beat frequency  oscillator 

whose frequency is 466 k.c.  beats 
against an intermediate frequency of 
465 k.e., and an adjacent channel sta-
tion on 467 k.c.. the result is inter-
station interference.  By eliminating 
the beat note 'formed with the 467 k.c. 

interference-free  reception  is 
possible.. • This system of dispensing 
with. one beat note is known as single 
signal reception. 
Noise silencers take many forms, but 

in most cases consist of valve recti-
fiers, which cut .off certain frequencies. 
Because of the fact that most unwant-
ed noise is of a definite frequency. it 
is possible to eliminate most noise, and 
allow legitimate signals to pass. 
.Special aerial coupling units and in- 
built noise silencers reduce interfer-
ence from static and electrical sources 
to a minimum, and provide a high sig-
nal-noise ratio.  Inter-station interfer-
ence is minimised by the employment 
of crystal filters, audio frequency im-
pedance bridges and "single signal" 
circuits. 
These refinements are not necessary 

in the average short wave set, in fact 
their inclusion would reserve short wave 
listening for the rich man, but every 
feature essential to perfect reception 
must be incorporated in sets used for 

TROUBLE SECT-ION —Contd. 

corresponding drop in the oscillator 
grid potential. 
Another important thing to remem-

ber with mixer tubes for short wave 
use is the necessity for adequate filter-
ing of the plate supply voltage. In Fig. 
3 the filter condensers C consist of a 
'nigh voltage 8 or 10 mfd. electrolytic 
condenser and a .1 to .5 mfd. paper con-
denser.  Such large capacities are un-
necessary with battery operated re-
ceivers so the electrolytic may be elim-
inated. 
Although considerably more selective-

than the tuned r.f. type of receiver or 
the simple regenerative detector 
high sensitivity short wave super-het-
erodyne may fail to give adequate sep-
aration of two powerful stations.  This 
is due to what is known as the Image 
effect in which a station appears at 
two points on the dial.  These points 
will be separated by a frequency equal 
to twice the intermediate frequency, 
i.e., 930 k.c. for a 465 k.c. super-h e 
The cause of these images is lack 

of selectivity in the signal selecting cir-
cuits. The trouble is encountered most 
in standard five-valve supers which 
have no r.f. amplifying stage ahead of 
the mixer tube.  Again the lower the 
intermediate frequency the more pre-
valent the trouble from images, and 
the higher the frequency to which the 
receiver is tuned. the greater the like-
lihood )f repeats. 

commercial communications purposes. 
where, as is often the case, human 
life depends on their successful opera-
tion. 

Charge Your Batteries! Light Your Home! 
WITH   

\*  WINCHARGER 
De LUXE 
Put the wind to work 
for you!  The  "Win-
charger"  charges  on 
anything  over  an  8-
mile-an-hour  breeze. 
Incorporates  mechani-
cal advancements, in-
cluding air-cooled Gen-
erator,  Grease-sealed 
Ball  Bearings,  e t c. 
Simple to understand. 
Nothing to go wrong. 6 
Volt 120  Watt  Model. 
List Price, £16/161-. 

* BRIEUSTRATIDI 
12-VOLT 

Home Power Unit 
Electrify your home! Have 
all the conveniences and 
comforts of electricity . . . 
brilliant electric light . . . 
trouble-free radio reception 

. by installing a Briggs 
& Stratton Power Charger. 
It generates electricity to 
charge  storage  batteries 
for the farm, home, week-
end cottage, caravan, etc. 

anywhere, anytime. 
at less cost.  12 Volt, 300 
Watt  Model.  Pric e, 
.£ 39/15/, 

Get particulars other Gloria utility lines: 
Gloria Lantern, Pumpless Iron, Camp Stove, etc. 

GLORIA LIGHT COMPANY PTY. LTD. 
360  POST  OFFICE  PLACE,  MELBOURNE,  C.I. 



H ETER O D YN E O SCILLA TO R S
(Continued  from page 78)

No difficulty will be experienced in building the B.F.O. 
unit. The number of components is small, and will cost 
very little. Almost any type of valve other than a power 
valve may be used, but to make use of the power supply 
o f the receiver with which the oscillator w ill be used it 
will be necessary to select a valve requiring the same fila
ment or heater voltage as those in the receiver.

In  the diagram shown, a triode valve of the 56, 76, 6C5 
Variety is employed. I f  a pentode is used, a lead should 
be taken from  its grid to B + ,  and by-passed with a .1 or 
.5 mfd; tubular condenser. Care must be taken to see 
that the valve manufacturer’s ratings are not exceeded 
by applying too high a voltage to the screen. I t  is advisable 
to make the B +  connection to a point on the receiver’s 
voltage divider, or else use a suitable dropping resistor 
in series with it. \ r
; The simplest way to use a multi-grid valve is to connect 

all its grids together, and treat it as a triode.
The coil used in the design is a standard 465 k.c., inter

mediate frequency transformer. The trimmer, which is 
connected across the L I  section, should be removed from 
the transformer whilst the remaining trimmer on the 
transformer acts as the condenser, C2, shown in the 
circuit diagram. The tuning condenser, C3, is a three 
plate midget. This small capacity is greater than is 
needed, and it will probably be found that better control 
of the oscillator’s note will be obtained if  the midget is 
converted to a two plate double spaced condenser. The 
grid leak and condenser should be mounted on the trans
former, which is'completely enclosed in an aluminium can,

The- shielded coupling lead which connects the oscillator 
to the receiver is bared for about 1% inches at the end, 
so that when placed alongside the control grid or diode 
lead of the last I.F. stage o f the set, it will introduce the 
local oscillation into this circuit.

The stronger the signal the closer should be the coupling.
However, it will be found that too much coupling will cause 
the automatic' volume control to take effect, and thereby 
decrease the receiver’s sensitivity.

The beginning of the coil L2 is soldered to one lug each 
o f the condensers C2 C3 and C4, and to one end of the 
grid leak R2.

The other lead of the grid leak and the fixed condenser 
C4 are then joined together and taken to the control grid 
on V I. The remaining end of the coil L2 and the uncon
nected lugs of the condensers C2 and C3 are wired to 
earth. The beginning of the winding, L I, is connected to 
the plate terminal on V I socket and to one side of the 
fixed condenser C5. The other side o f C5 is connected to 
a short length of shielded cable which is coupled to the 
I.F. stage o f the receiver. I t  is important that the shielding 
around this wire should be earthed

The remaining end of L I  is soldered to one side of the 
fixed condenser C l and to one end of the resistor R l.

The other side of this resistor is taken to B positive of 
the receiver. The vacant lug o f condenser C l is earthed 
and the cathode tap on V I is taken through the switch SW 
to earth. The two heater terminals on V I are taken to 
the filament supply o f the receiver by a pair of tightly 
twisted leads. I f  a metal type tube is used it is necessary 
that the shield pin should be earthed.

In  operation both the oscillator chassis and the receiver 
chassis should be connected together by a common earth 
wire.

The M.E.C. trimmer C5 should be unscrewed almost 
to the “ full out” position.

As mentioned before the unit is not difficult to place in 
operation, and it is tuned by C3, which is adjusted to 
provide a pleasant audio beat note.
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CHRISTOPHER

COLUMBUS RADIO

£OLUMBU'5 RADIO rOLUMBIKn a d i o J

TH E  IM P O R T E D  R A D IO  

THE MOST OUTSTANDING 
IN AUSTRALIA 

W H ICH  DOES GET OVERSEAS AND  
A T THE PRICE OF ORDIN ARY  

RECEIVERS
Ask Any Columbus Owner

We have testim onia ls Irom  Samoa, New Guinea, India  
N orth  Australia Tasmania and Centra l Australia,

Easy to read dials, high fidelity speakers, 
very latest circu its , magic eye tuning, latest 
m ulti-purpose valves. Station-logged dial 
tone com pensation, beautiful imported cab i
nets, new acoustic louvre baffles, m irror panel 
veneers. M antels, Consoles and Phonoradios.

From  £ 1 7 / 1 7 / -

Australian D istributors  —

Radio Centre Lid.
9 Piccadilly Arc., 

SYDNEY 
Phone— M A7856

Henry G. Small
58 Hardware St., 

MELBOURNE 
Phone— Cent. 4455
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HETERODYNE OSCILLATORS 
(Continued from page 78) 

No difficulty will be experienced in building the B.F.O. 
unit.  The number of components is small, and will cost 
very little.  Almost any type of valve other than a power 
valve may be used, but to make use of the power supply 
of the receiver with which the oscillator will be used it 
will be necessary to select a valve requiring the same fila-
ment or heater voltage as those in the receiver. 

In the diagram shown, a triode valve of the 56, 76, 6C5 
variety is employed.  If a pentode is used, a lead should 
be taken from its grid to B+, and by-passed with a .1 or 
.5 mfd, tubular condenser.  Care must be taken to see 
that the valve manufacturer's ratings are not exceeded 
by applying too high a voltage to the screen. It is advisable 
to make the B+ connection to a point on the receiver's 
voltage divider, or else use a suitable dropping resistor 
in series with it. 

, The simplest way to use a multi-grid valve is to connect 
all its grids together, and treat it as a triode. 

The coil used in the design is a standard 465 k.c., inter-
mediate frequency transformer.  The trimmer, which is 
connected across the Li section, should be removed from 
the transformer whilst  the  remaining trimmer on the 
trans,former acts as the condenser. C2. shown in the 
circuit diagram.  The tuning condenser, C3, is a three 
plate midget.  This small capacity is greater than is 
needed, and it will probably be found that better control 
of the oscillator's note will be obtained if the midget is 
converted to a two plate double spaced condenser.  The 
grid leak and condenser should be mounted on the trans-
former which is« completely enclosed in an aluminium can 

The• shielded coupling lead which connects the oscillator 
to the receiver is bared for about 11/2 inches at the end, 
so that when placed alongside the control grid or diode 
lead of the last I.F. stage of the set, it will introduce the 
local oscillation into this circuit. 

The stronger the signal the closer should be the coupling. 
However, it will be found that too much coupling will cause 
the automatic volume control to take effect, and thereby 
decrease the receiver's sensitivity. 

The beginning of the coil L2 is soldered to one lug each 
of the condensers C2, C3 and C4 and to one end of the 
grid leak R2. 

The other lead of the grid leak and the fixed condenser 
C4 are then joined together and taken to the control grid 
on VI.  The remaining end of the coil L2 and the uncon-
neéted lugs of the condensers 02 and C3 are wired to 
earth.  The beginning of the winding, Li, is connected to 
the plate terminal on VI socket and to one side of the 
fixed condenser C5.  The other side of C5 is connected to 
a short length of shielded cable which is coupled to the 
I.F. stage of the receiver. It is important that the shielding 
around this wire should be earthed 

The remaining end of Li is soldered to one side of the 
fixed condenser CI and to one end of the resistor RI. 

The other side of this resistor is taken to B positive of 
the receiver.  The vacant lug of condenser Cl is earthed 
and the cathode tap on VI is taken through the switch SW 
to earth.  The two heater terminals on VI are taken to 
the filament supply of the receiver by a pair of tightly 
twisted leads.  If a metal type tube is used it is necessary 
that the shield pin should be earthed. 

In operation both the oscillator chassis and the receiver 
chassis should be connected together by a common earth 
wire. 
The M.E.C. trimmer C5 should be unscrewed almost 

to the "full out" position. 

As mentioned before the unit is not difficult to place in 
operation, and it is tuned by 03, which is adjusted to 
provide a pleasant audio beat note. 

CHRISTOPIIER 

COLUMBUS RADIO 

C91.!.1,1.1,u.5 RADIO 

THE IMPORTED RADIO 

THE  MOST  OUTSTANDING 
IN  AUSTRALIA 

WHICH DOES GET OVERSEAS AND 
AT THE PRICE OF ORDINARY 

RECEIVERS 

Ask Any Colu mbus Owner 
We have  testimonials from  Samoa,  New Guinea. Indu, 

North Australia  Tasmania and Central Australia, 

Easy to read dials, high fidelity speakers, 
very latest circuits, magic eye tuning, latest 
multi-purpose valves.  Station-logged dial 
tone compensation, beautiful imported cabi-
nets, new acoustic louvre baffles, mirror panel 
veneers  Mantels, Consoles and Phonoradios. 

From £17/171-
Australian Distributors — 

Radio Centre Ltd.  Henry G. Smail 
9 Piccadilly Arc.,  58 Hardware St., 

SYDNEY  MELBOURNE 
Phone —MA7856  Phone —Cent. 4455 
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I f  it is not known whether the aerial coil of the 
broadcast set is of the high or low impedance type this 
may be found by the trial and error method once the 
converter is roughly aligned. W ith the volume control 
of the set turned well up it should be possible to tune in a 
station on the converter and to adjust the single trimmer 
of IP  for loudest signals. Retune the converter to a 
station on the 13 or 16 metre bands and adjust the trimmers 
on the G1 and G2 sections of the gang condenser for 
loudest signals. The oscillator or G3 section trimmer and 
the iron core of the oscillator coil will control the position 
of the lowest band and should be set so that the 13 metre 
band comes in at about 15 degrees on the dial scale. Re
tune the converter to the 31 metre band and adjust the 
cores of the aerial and R.F. coils for best results. Retune 
once more to the 13 metre band and try the effect of very- 
slight adjustments to the G1 and G2 section trimmers.

The adjustment of the trimmer should then be checked 
for best results on weak oversea broadcast and the dial 
position of the broadcast set logged so that each time the 
converter is used it may be tuned to this dial setting. This 
completes the adjustment of the unit and it should be 
possible to tune in the oversea stations at excellent 
strength The converter may be used with any reasonably 
sensitive broadcast set of four or more valves and can be 
relied upon to give excellent results over the whole of its 
tuning range

SIN G LE STAGE CO N V ERTER
K 'OR those who wish to construct the unit as a single 

valve job the aerial and earth connections are shown 
dotted in the diagram. O f course, the aerial coil will take 
the place of the R.F. coil shown, but the connections will 
be the same as drawn. I f  the coils tuning from 16 to 50 
metres are used it will be necessary to connect the correct 
size of padded condenser as specified by the makers of the 
coils between the earth end of the oscillator coil and earth. 
The same basic circuit may be used no matter what coils 
are to be employed. Some constructors may wish to make 
a de-luxe job of it and use bandspread together with a 
switching arrangement or plug-in coil for various bands. 
Bandspread is fully discussed in page 70. However, details 
for using bandspread in this unit may be o f interest. To 
do this two three gang tuning condensers will be neces
sary-, One must have a capacity of approximately 180 
mmfd. and the other a capacity of 35 mmfd. The first 
mentioned is the band setting condenser whilst the smaller 
capacity one is the band spread tuner. In  practice the 
band set condenser is tuned to the lower edge of the band- 
on which reception is intended and the smaller unit used 
to tune this band over the full coverage of the condenser. 
In order to avoid unnecessary expense the larger capacity 
unit may be an ordinary type gang condenser with matched 
fixed condenser connected in series with each section to 
allow of the stated maximum capacity of 180 mmfd. 'W ith 
a 435 mmfd. gang condenser the series capacity should be 
.003 mfd. The smaller unit should be built up with ganged 
midget condensers and provided with a good type of vernier 
dial.

The battery operated converter illustrated in Fig. 2 will 
provide results comparable with those of the A.C. version. 
The valve heater voltage source may be a standard accu
mulator. dry cell or air cell, and the high tension supply 
may be derived from batteries or a vibrator unit. The 
requisite voltages will be determined by the types of valves 
employed, ratings being taken from a chart of valve charac
teristics. Illustration 3 in Fig. 2 shows the valve heater 
connections where the battery voltage does not exceed the 
maximum ratings of the valves used, while the connections 
in cases where the battery voltage exceeds those ratings is : 
shown in Illustrations 1 and 2. Without the dropping 
resistor. RX , the application of excess voltage to the tubes 
would ruin them within a very short time.

The value of the resistor is a function of the current! 
passing through it. and consequently will vary with the 
type of valves and the number, whether one or two. 
employed. Its value in ohms is found by dividing the 
voltage drop required, by the current passing through it in 
amperes.

As an illustration, we will assume that we have a two- 
volt cell from which we want to feed a valve requiring a 
voltage of 1.5 volts and a current of .25 amps. The re
quired drop in voltage is 5 (2— 1.5). Dividing this by .25, 
the current to be drawn through the resistor, we get an 
answer of 2, which is the value of the resistor in ohms.

Should two valves be used in the circuit, each of which 
draws .25 amps and requires the same voltage, a different 
value of resistor will be required. The voltage drop will 
remain the same, 5, but the current will be .25 plus .25 or

PARTS LIST :
CHASSIS.— To suit parts.
C O IL  K IT .—  (L I, L2, L3, L4). Short-wave aerial 

and oscillator coils.
C l, C4: .1 mfd. tubular condensers.
C2: .0001 mfd. mica condenser.
C3: 8 mfd. 500 volt tubular electrolytic condenser. 
C X : See text.
IF T : Converter type intermediate frequency trans

former. 500 k.c.
G l, G2: Gang condenser (see text).
PD: Padder condenser to suit coils.
R l: 300 ohm wire wound resistor.
R2: 50,000 ohm 1 watt carbon resistor.
R3: 15.000 ohm 1 watt resistor.
VI.— 6K8 valve.
Sundries. —  Two terminals, solder lugs, hook-up 

wire, nuts and bolts, dial, valve socket.

.5 amps. .5 (the voltage drop), divided by .5 (the total 
heater current) equals 1 the new value of R X , expressed 
again in ohms.

In every case in which a dropping resistor is required', 
it is necessary to select a component capable of carrying 
the total current required, and -it is advisable to allow a 
slight margin above this figure to meet possible Contin
gencies.

Battery tubes whose heaters operate at potentials of 1.4 ' 
and 2 volts are less efficient in some applications than 
those requiring higher voltages. One case is that of high 
frequency oscillator in a short wave superheterodyne set. 
In  this position the low voltage tubes work well down to 
frequencies of 11-12 megacycles, but an increase in fre 
quency is followed by a rapid decrease in the oscillator’s 
radio frequency output. A  solution to this difficulty, and 
one that is used in many receivers of the commercial radio , 
services, is to connect a triode valve in parallel with the 
existing oscillator circuit. By connecting plate to plate, 
and grid to grid, the circuit’s output is increased, which 
results in' much improved oscillator efficiency.
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CONVERTERS —Continued 
If it is not known whether the aerial coil of the 

broadcast set is of the high or low imriedance type this 
may be found by the trial and error method once the 
converter is roughly aligned.  With the volume control 
of the set turned well up it should be possible to tune in a 
station on the converter and to adjust the single trimmer 
of IF for loudest signals.  Retune the converter it: a 
station on the 13 or 16 metre bands and adjust the trimmers 
on the GI and G2 sections of the gang condenser for 
loudest signals.  The oscillator or G3 section trimmer and 
the iron core of the oscillator coil will control the position 
of the lowest band and should be set so that the 13 metre 
band comes in at about 15 degrees on the dial scale.  Re-
tune the converter to the 31 metre band and adjust the 
cores of the aerial and R.F. coils for best results.  Retune 
once more to the 13 metre band and try the effect of very 
slight adjustments to the 61 and G2 section trimmers. 
The adjustment of the trimmer should then be checked 

for best results on  weak •oversea broadcast and the dial 
position of the broadcast set logged so that each time the 
converter is used it may be tuned to this dial setting. This 
completes the adjustment of the unit and it should be 
possible  to  tune  in  the  oversea  stations  at  excellent 
strength  The converter may be used with any reasonably 
sensitive broadcast set of four or more valves and can be 
relied upon to give excellent results over the whole of its 
tuning range 

SINGLE STAGE CONVERTER 
FOR those who wish to construct the unit as a single 

valve job the aerial and earth connections are shown 
dotted in the diagram.  Of course, the aerial coil will take 
the place of the R.F. coil shown, but the connections will 
be the sanie as drawn.  If the coils tuning from 16 to 50 
metres are used it will be necessary to connect the correct 
size of padded condenser as specified by the makers of the 
coils between the earth end of the oscillator coil and earth. 
The sanie basic circuit may be used no matter what coils 
are to be employed.  Some constructors may wish to make 
a de-luxe job of it and use bandspread together with a 
switching arrangement or plug-in coil for various bands. 
Bandspread is fully discussed in page 70.  However, details 
for using bandspread in this untc may be of interest.  To 
do this two three gang tuning condensers will be neces-
sary,  One must have a capacity of approximately 180 
mmfd. and the other a capacity of 35 mmfd.  The first 
mentioned is the band setting condenser whilst the smaller 
capacity one is the band spread tuner.  In practice the 
band set condenser is tuned to the lower edge of the band-

on which reception is intended and the smaller unit used 
to tune this band over the full coverage of the condenser. 
In order to avoid unnecessary expense the larger capacity 
unit may be an ordinary type gang condenser with matched 
fixed condenser connected in series with each section to 
allow of the stated maximum capacity of 180 mmfd. With 
a 435 mmfd. gang condenser the series capacity should be 
.003 mfd. The smaller unit should be built up with ganged 
midget Condensers and provided with a good type of vernier 
dial. 
The battery operated converter illustrated in Fig. 2 will 

provide results comparable with those of the A.C. version. 
The valve heater voltage source may be a standard accu-
mulator. dry cell or air cell, and the high tension supply 
may be derived from batteries or a vibrator unit.  The 
requisite voltages will be determined by the types of valves 
employed, ratings being taken from a chart of valve charac-
teristics.  Illustration 3 in Fig. 2 shows the valve heater 
connections where the battery voltage does not exceed the • 
maximum ratings of the valves used, while the connections  .5 amps.  .5 (the voltage drop), divided by .5 (the total 
in cases where the battery voltage exceeds those ratings is  heater current) equals 1 the new value of RX, expressed 
shown in Illustrations 1 and 2.  Without the dropping  again in ohms. 
resistor, EX, the application of excess voltage to the tubes  In every case in which a dropping resistor is requirect, 
would ruin them within a very short time,  it is necessary to select a component capable of carrying 
The value of the resistor is a function of the current  the total current required. and it is advisable to allow a 

passing through it, and consequently will vary with the  slight margin above this figure to meet possible Contin- . 
type of valves and the number, whether one or two.  gencies. 
employed.  Its value in ohms is found by dividing the  Battery tubes whose heaters operate at potentials of 1.4 
voltage drop required, by the current passing through it in  and 2 volts are less efficient in some applications than 
amperes. t hose requiring higher voltages.  One case is that of high 
As an illustration. we will assume that we have a two-  frequency oscillator in a short wave superheterodyne set. 

volt cell from which we want to feed a valve requiring a  In this position the low voltage tubes work well down to 
voltage of 1.5 volts and a current of .25 amps.  The re-  frequencies of 11-12 megacycles, but an increase in fre-
quired drop in voltage is 5 (2-1.5).  Dividing this by .25,  quency is followed by a rapid decrease in the oscillator's 
the current to be drawn through the resistor, we get an  radio frequency output.  A solution to this difficulty, and 
answer of 2, which is the value of the resistor in ohms,  one that is used in many receivers of the commercial radio 
Should two valves be used in the circuit, each of which  services, is to connect a triode valve in parallel with the 

draws .25 amps and requires the same voltage, a different  existing oscillator circuit.  By connecting plate to plate, 
value of resistor will be required.  The voltage drop will  and grid to grid, the circuit's output is increased, which 
remain the same, 5, but the current will be .25 plus .25 or  results in • much improved oscillator efficiency. 

AER V, 

PARTS LIST : 
CHASSIS.—To suit parts. 
COIL KIT.—(L1, L2, L3, L4).  Short-wave aerial 

and oscillator coils. 
Cl, C4: .1 mfd. tubular condensers. 
C2: .0001 mfd. mica condenser. 
C3: 8 mfd. 500 volt tubular electrolytic condenser. 
CX: See text. 
IFT: Converter type intermediate frequedcy trans-

former. 500 k.c. 
GI, 62: Gang condenser (see text). 
PD: "'adder condenser to suit coils. 
R1: 300 ohm wire wound resistor. 
R2: 50,000 ohm 1 watt carbon resistor. 
R3: 15.000 ohm 1 watt resistor. 
V1.-6K8 valve. 
Sundries. — Two terminals, solder lugs, hook-up 

wire, nuts and bolts, dial, valve socket. 
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THERE’S ROOM AT THE TOP
FOR YOU IN RADIO!..

Here's Proof!
You needn't take my word for it 
when I say that there are opportuni
ties for YO U  in R A D IO . Here are 
the words of just a few A .R .C . gradu
ates who have succeeded in Radio. 
Read what they say and remember 
that what they can DO you can DO 
ALSO .
From W .J .M ., of Gippsland.
" .  . There m ust be a shortage of 
trained men all right. I get offers 
every so often . . . One was the 
promise of a branch m anagership." 
From P .A ., of D arlinghurst:
" I t  is just a year ago since I en
rolled, and I have not yet finished 
my studies. In that short time I 
have earned £ 5 9  in my spare t im e ."  
And Cyril M erckenschlager, of Bara- 
dine: " I  have been m aking excep
tionally good progress w ith my spare
time wireless business— I put through 
eight radio sales last m onth ."

There's plenty of room— plenty of positions— high executive ones at that—  
for all those who are willing to train and fit themselves for a new and fascina
ting career in RADIO.
New jobs are being made by the hundreds each year, and it's where you find 
growth that you find opportunity. Get into Radio— it's growing. Thousands 
of automobiles are not yet Radio-equipped. Thousands of homes do not have 
sets. Thousands of sets at present in use are obsolete.
Let me train you in Radio. In a very short time I can make you an expert 
radio technician capable of earning BIG  M ONEY.

L. B. GRAHAM , Principal, Australian Radio College.

You Don’t Need Radio or Electrical Experience
I'll give you all you need of both— you'll start at the beginning building up 
knowledge just as carefully and systematically as you would lay brick after 
brick in its place when building a wall. You get the knowledge that you 
want presented in a manner that is easy to learn and use. Actually, you 
will get a " k ic k "  out of studying radio at A .R .C . There is something thrilling 
and absorbing about a course of training that makes you feel as you go along 
that you are getting somewhere. -

Earn Good Money

months before you are ready ^o begin “ cashing
in.”  I  am going to show you how to begin Uir W , l'| 1 1 i'm
making extra money while you are still learn-
ing—how to begin doing it shortly after you m jm
enrol. Many students make £2, £3. and up to
£6 per week in their spare time whilst study-
ing. You can do likewise, and I will show you
how you can do it.

Top right: Learn 
to be a car radio 

expert.
*  *  

Right: Learn to 
be a Radio ser
vice Technician

No field holds more 
promise for the future. 

You can train for a good 
spare time or full time job 
at home in your spare time 
— and what's more it costs 
only a few shillings a week 
(less than most fellows 
spend on tobacco).

What You Learn Television

How To Get Into Radio
First thing for you to do if 
you wish to find out the 
facts about radio is to send 
for this Big, free book. It's 
a book you should read.
Thickly illustrated with photos of radio, 
television equipment, and engineers at 
work, this book will show you definite 
steps you can take for a better job—  
how YOU can succeed in life. Post 
the coupon NOW. You needn't give up 
your job— your source of in
come . . . you don't have to 
leave home at all. I'll bring my 
training to you. You'll master 
it during your spare moments.
A few hours each week has 
enabled hundreds of students to 
accomplish unbelievable results 
through A.R.C. training.

1. How to fit yourself for a good-pay Radio posi
tion.

2. How to understand and apply the principles 
of Radio Engineering (full technical details of 
course given in “Careers in Radio and Tele
vision.” )

3. How to commence a Radio business of your own.
4. How to earn Eood spare-time money from 

Radio work.
5. How to obtain Radio agencies and 

other business lines.

Here is a new field that will offer you 
something really “big” when it comes. 
Television can bring an assured future 
for you.
You know what amazing sums of 
money were made when Radio “broke.” 
Men who had struggled along for years, 
just making a living, were started on 
the way to SUCCESS overnight. The 
same opportunities will present them
selves when Television comes — why 
not get in on the ground floor, ready 
for one of the jobs Television will 
offer?

Australian Radio College
P TY . LTD .,

^ BRO A D W A Y^  S Y D N E Y ._ JP h o n e : M 6 3 9 1 -2 .__
To Mr L. B. Graham, Principal,

AUSTRALIAN RADIO COLLEGE PTY. LTD.,
Broadway (opp. Grace Bros.), Sydney. Phone M6391-2. 

Dear Sir,—
I  am interested in getting ahead. Please s»nd without 

obligation on my part the free book, “ Careers in Radio and 
Television.”
NAME .......................  .„ ................................
A D D R E S S ..................................................................  S.W. LI.
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THERE'S ROOM AT THE TOP 
FOR you IN RADIO! • • 

There's plenty of room —plenty of positions —high executive ones at that — 
for all those who are willing to train and fit themselves for a new and fascina-
ting career in RADIO. 
New jobs are being made by the hundreds each year, and it's where you find 
growth that you find opportunity.  Get into Radio —it's growing.  Thousands 
of automobiles are not yet Radio-equipped.  Thousands of homes do not have 
sets.  Thousands of sets at present in use are obsolete. 
Let me train you in Radio.  In a very short time I can make you an expert 
radio technician capable of earning BIG MONEY. 

L. B. GRAHAM, Principal, Australian Radio College. 

You Don't Need Radio or Electrical Experience 
I'll give you all you need of both —you'll start at the beginning building up 
knowledge just as carefully and systematically as you would lay brick after 
brick in its place when building a wall.  You get the knowledge that you 
want presented in a manner that is easy to learn and use.  Actually, you 
will get a "kick" out of studying radio at A.R.C.  There is something thrilling 
and absorbing about a course of training that makes you feel as you go along 
that you are getting somewhere. 

Earn Góod Money 
Whilst Learning 

You don't have to wait a year, or even six 
months before you are ready to begin "cashing 
in."  I am going to show you how to begin 
making extra money while you are still learn-
ing —how to begin doing it shortly after you 
enrol.  Many students make £2, £3, and up to 
£6 per week in their spare time whilst study-
ing. You can do likewise, and I will show you 
how you can do it. 

Top right: Learn 
to be a car radio 

expert. 

Right: Learn to 
be a Radio ser-
vice Technician 

How To Get Into Radio 
First thing for you to do if 
you wish to find out the 
facts about radio is to send 
for this big, free book. It's 
a book you should read. 
Thickly illustrated with photos of radio, 
television equipment, and engineers at 
work, this book will show you definite 
steps you can take for a better job — 
how YOU can succeed in life.  Post 
the coupon NOW. You needn't give up 
your job —your source of in-
come . . . you don't have to 
leave home at all. I'll bring my 
training to you. You'll master 
it during your spare moments. 
A  few  hours  each  week  has 
enabled hundreds of students to 
acco mplish  unbelievable results 
through A.R.C. training. 

*  No  field holds  more 
promise for the future. 

You can train for a good 
-Spare time or full time job 
at home in your spare time 
—and what's more it costs 
only a few shillings a week 
(less  than  most  fellows 
spend on tobacco). 

Australian Radio College 
PTY. LTD., 

BROADWAY, SYDNEY.  'Phone: M6391-2. 

To Mr L. B. Graham, Principal, 
AUSTRALIAN RADIO COLLEGE PTY. LTD., 

Broadway (opp. Grace Bros.), Sydney.  Phone M6391-2. 
Dear Sir, — 

I am interested in getting ahead.  Please send without 
obligation on my part the free book, "Careers in Radio and 
Television." 

NAME 

ADDRESS  S. W. Ll. 


