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Q-PLUS’s” No. 1.1950 
RELEASE

A v a i l a b l e  
f o r  550-1630  
K C  B /C  Band, 16- 
50 Metres, Short 
W ave Band, it comes 
in types to cover all 
popular converter valves,
IN C L U D IN G  TYPE  6BE6.

It's good value too, 
both S W  &  BC 
padder condensers 
being wired in.

Watch for other "Q- 
Plus" 1950 releases 
— Support Australia's 
progressive R a d i o  
Components firm— 
First with midget 
coils, etc, and first 
with all worth-while 
developments.

NOW AVAILABLE

Australia's Smallest Dual 
Wave Bracket

Specially shaped to fit into personal portables, 
portables, midget AC  sets or just standard radios 

— nothing could be finer— permeability tuned 
using special "S P H ER IC A L  C A R B O N Y L " 

Ferro- magnetic cores, spherical for perfect
high frequency 
insulation, Poly­
styrene insulat­
ed - trimmers 
mounted along­
side cores for 
ease of align- 
m e n t. Fully 
tropic - proofed 
— in short every­
thing t h a t a 
1950 coil brack­
et demands.

Retail Price 4 9 /6
Type DW4 — 6J8

DW5 —  ECH35, 
33 or —  X6I M 
DW6 —  I R5 
DW7 —  6BE6

A S :  This unit 
now replaces 

all earlier 
models.

Illustrated approxim ately life 
size— the new “Q-Plus”  m idget 

Dual W ave Bracket

Showing how the volume control und dial 
spindle fit snugly into position with this 

“Really designed” dual wave bracket.

R. W . S t e a n e  & Co. Pty. Ltd., Auburn, Vic.

From
All Leading Radio 

Parts Houses 
Throughout Australia

IF YOU CANNOT OBTAIN ” Q- 
PLUS" COILS, IF'S, DW BRACKETS, 
PLEASE WRITE DIRECT TO THE 
MANUFACTURERS FOR YOUR 

NEAREST STOCKIST.
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H e a r t  o f t h e  m o d e rn  lo u d s p e a k e r  
is  t h e  P e r m a n e n t  M a g n e t  u s e d  to  
r e p la c e  t h e  o ld  ty p e  e le c t r o - m a g n e t  
w h ic h  r e q u ir e d  c o n s id e ra b le  D .C . 
p o w e r fo r  i t s  o p e ra t io n .  K o la  C o m ­
p a n y  (A u s t.)  P ty .  L td .  m a n u f a c ­
tu r e s  i t s  o w n  A n is o tro p ic  A ln ico  
m a g n e ts  f r o m  fo r m u la e  e v o lv ed  by  
i t s  s t a f f  o f  s k il le d  p h y s ic is ts  a n d ,  by  
c a r e f u l  c h e c k s , e n s u r e s  t h a t  e a c h  
m a g n e t  c o n f i r m s  to  a  r ig id  s t a n d a r d  
b e fo re  i t  p a s s e s  to  t h e  lo u d s p e a k e r  
a s s e m b ly  f r c n t  lin e .  O u r  f r o n t  
c o v e r  p ic tu re  s h o w s  a  K o la  C o m p a n y  
t e c h n ic ia n  t e s t !rcg lo u d s p e a k e r  m a g ­
n e t s  in  a  c i r c u i t  w h ic h  s im u la te s  th e  
c o n d i t io n  u n d e r  w h ic h  th e y  w ill b e  
c a l le d  o n  to  o p e ra te .
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E D IT O R IA L

A T  th is tim e of the  year i t  is custom ary to  look back 
over the  past, th en  tu rn  to the  future.

Looking back: My first du ty  is to  express my sincere 
appreciation for th e  loyal support w hich I  have received 
from  buyers and  subscribers. Production problems have 
m ean t th a t  m any issues have no t been as good as I  would 
have liked them ; increased production costs have made 
a n  increase in  price inevitable. Y et I  am  happy to  note 
th a t  sales to -day  are  h igher th a n  ever before in  th e  long 
h istory of th e  publication. T he advertising position is not 
so happy. T he m anufacturers of com ponent p a rts  have 
the ir problems, and  m any of them  are no t able to support 
technical journals in  th e  m anner they deserve.

T he fu tu re  looks m uch brighter. Once clear of th e  holi­
day season, we expect to be able to get bigger and  better 
issues out on time. For editorial m a tte r th e  outlook is 
also b righ ter,' as quite a few firms have m entioned to  us 
th a t  they  in tend  to release new lines in  th e  n ear future. 
One of th e  first is a new “Aegis” k it-se t job for a four- 
valve m antel model, to vise the  la test h igh -gain  valves. Next 
is a  set t;o use a m ost compact dual-wave coil bracket w hich 
h as been designed by th e  ‘Q -P lus” engineers.

All we need is a little  more revenue from  advertising, 
and  we will be able to tu rn  out m uch better issues for 1950.

A. G. Hull



7 WAYS
to Better Performance

Put these R.C.S. Components into your 
-  set for PROVEN better performance !

Filament Transformers
Type TP55 6.3 volts, 3 am ps, 15 
w att, 14/6.

Audio Transformers 2
Long experience in th e  produc­
tion of highly efficient tran sfo rm ­
ers combined w ith extensive re ­
search  in to  raw  m ateria ls  and 
design has resulted in  th e  p ro ­
duction of Audio transfo rm ers of 
excellent perform ance and  com­
plete reliability.
Size 21 x 2% x IS.
Type TB42 A class single, 3 to  1

ra tio  ..................................  217-
Type TB43 A class Push  Pull, 3

to  1 ra tio  .........................  22/6
Type TB44 B class Push  Pull, 11 

to 1 ra tio  .........................  217-

DUAL WAVE UNIT
D.W. 37
D ual Wave U nit w ith R.F. S tage £6/107-

D.W. 29 .... 4/5 
D ual W ave U nit .. £1/14

R.C.S. Voltage Dividers
W ound w ith  oxidised nichrom e 
wire on round  bakelite form ers 
3Sin. x Sin., complete w ith 
m ounting legs.
VD25 15,000 ohms, 2 variable clips

5 6
VD28 25,000 ohms, 2 variable clips

5 6

I f  y o u  a re  u n a b le  to  o b ta in  
f ro m  y o u r lo ca l d e a le r  w r i te  
u s  a n d  w e w ill a r ra n g e  fo r 
y o u r  r e ta i le r  to  re ce iv e  s u p ­
p lie s  im m e d ia te ly  o r ad v ise  
yo u  w h e re  su p p lie s  c a n  be  

o b ta in e d

POTENTIOMETERS AND RHEOSTATS
P T  40 ...............................  6 ohm  25 am p
PT  38 .... ........................  10 ohm  25 am p
P T  39 ...............................  20 ohm  25 am p
P T  34 ...............................  30 ohm  25 am p
P T  46 — ......................... 400 ohm 50 M /A
P T  47 ...............................  1,000 ohm  35 M /A
P T  49 ...............................  2,500 ohm  30 M /A
PT  51 ...............................  5,000 ohm  30 M /A

7/6 R etail P T  52 ...............................  10,000 ohm  30 M /A

T he R.C.S. volume control is constructed so as to cu t off all vol­
ume, th e  m ain  fittings are  m ade from  h igh-grade nickel silver, and  
they  are  so m anufactured  as to  be completely noiseless.

LINE FILTER $£ 
Wound to P.M.G. Specifications

T he R.C.S. Line F ilte r is specially designed an d  con­
structed  to  elim inate all noises w hich occur by reason 
of feedback from  power m a im  . . . electric m otors . . . 
refrigerators . . . elevators . . . sub-stations . . . high 
tension wires . . . irons . . . and  jugs! Easy to in s ta ll— 
it connects between th e  radio  and  power point.

LF20 .................  27/-
Coils and I.F.'s ^

FM 10.7 Meg. In term ediates, 
13/- each.

FM  10.7 Meg. D iscrim inator 
T ransform er, 17/6 each.

FM 88—110 Aerial. Oscillator, 
Coupling Coil. 2/6 each.

E 356 Aerial, 7/6 each.
E 357 R.F., 7/6 each.
E 358 O scillator, 7/6 each. 
175 K.C. In term ediates, 13/9 

each.
455 K.C. S tan d ard  In term ed­

iates, 13/- each.



OUR FEATURE ARTICLE.

V.T.V.M. MULTITESTER
For a few pounds you can build yourself this fine 
piece of test equipment. It can do a great many 

jobs on the service bench or in the laboratory.

THE instrum en t about to 
be described will be of 
particu la r use to radio

en thusiasts  as it  is entirely 
self-contained and powered by 
in te rna l batteries, the  con­
sum ption being very low.

G eneral D escription:
Valves used—

1- 1S5 
1- 1T4 

B atteries—
1- 67iv. M inimax
3- 1.5v. Torch cells.

M eter—-
1 m.a. Moving Coil.

R anges covered—
AC. 0-1.5 volts.

0-15 „
0-150 „

D.C. 0-1.5 „
0-15 „
0-150 „

Mils 0-1.5 D.C.
0-15 „

Ohm s X 10 s scale =
100 ohms 

X 100 \ scale =2
1.000 ohms

X 1000 i  scale =
100.000 ohms

X Megs, i  scale =
10 Megs.

Sig. T racer-Phone Jack 
output.

Controls—
“Zero” Set 
“M ax” Set
Selector Sw. AC. DC-DC X 

Mils Ohms.
O peration Sw. Off. Sig.

Tracer, V.T.V.M.
R ange Sw. 6 position.

V .V .V .V .V .V .V .V .V .V .V .’.

By
JE S S E  SM ITH , 

P ak en h am  S tre e t, 
B la c k b u rn , V ic to ria .

W .V .W .V .'.V .V .V .W .V

In  order to explain how the  
instrum ent functions it  is first 
necessary to explain the  fu n ­
dam ental operation a fte r which 
will be explained the  basic 
principal of operation on each 
type of m easurem ent of volts, 
cu rren t and  resistance.

F u n d am en ta l O peration  
Of VTVM.

Ref. Fig. Al. Referring to  
th is  diagram  you will see th a t  
the  tube is biased —1.5 volts, 
the  filam ent being positive 1.5 
volts w ith respect to  earth  
and  the  grid being tied to e a rth  
th rough  the  10 meg. resistor. 
A 0-1 ma. m eter is in  series 
w ith  the HT supply to  p late 
and  a plate cu rren t of 1 ma. is 
flowing. (This is an  assum ed

(C ontinued  on  n ex t page)
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MULTITESTER
C O -A X IA L  LEAD CONNECTOR

APPROX. 3  FEET LONQ
CROCODILE
C L IP S .

N o te : )NPUT CONNECTOR IS 
INSULATED FROM PANEL . .

m eter in th e  opposite direction bias. Reducing the  bias from  
which balance out m aking the  negative 1.5 to  zero causes an  
m eter read  zero current.

(C on tinued)

figure for purpose of explana­
tion.) Now we only wish to 
read  the  change in p la te  cu r­
re n t and for our purpose we 
desire to use a  1 ma. m eter to 
indicate a voltage reading of
1.5 volts full scale, so to m ake 
the  m eter read zero when no 
DC voltage is applied to “X ” 
we use an  additional 1.5 volt 
cell to provide a flow of 1 ma. 
th rough  the  m eter in  the  op­
posite direction to th a t  flowing- 
th rough  the  valve circuit. This 
is shewn in Fig. A2. The “Zero” 
ad justm ent pot ad justs  th is  
cu rren t flowing and  therefore 
sets the  m eter now to zero. So, 
there  is cu rren t flowing from  
the  HT supply to the  valve in 
one direction and  curren t flow­
ing from  the  1.5 volt cell via 
potentiom eter and  th rough

M aximum Set.

Now in  Fig. A3 we apply an  
ex ternal source of 1.5 volts to 
term inals “X ” Positive to  grid 
and  negative to  earth . The 
bias to the  valve is now effec­
tively zero bias because the 
grid is positive 1.5 volts w ith 
respect to ea rth  and  the  fila­
m ent is positive 1.5 volts w ith 
respect to  e a rth  m aking the 
grid zero volts w ith respect to 
filam ent, in o ther words zero

increase in  p l a t e  cu rren t 
through the  valve and  th e  
m eter will indicate 1 ma. 
change in  p late  curren t. So 
w ith 1.5 volts applied the  m eter 
reads full scale (1 m a.). The 
exact ad justm en t a t  m axim um  
position is taken  care of by 
the  Max set pot and w ith no 
ex ternal voltage applied th e  
m eter reads zero. A djustm ent 
a t zero being taken  care of by 
the  Zero set pot. I t  can  be 
seen th a t  w ith ageing of th e

250 K.

C O -A X IA L
CON.

^ © - 1
i  r '
U
•S>T z  ©

L r
J T

d 'O ?
SELECTOR. SW . 
5PO S. 4  POLE

RANGE SW. 
6  POS. Z POLE

—IJ i j I j i 11 j 11——

-L 67'zv.
5K. W.tV. MAX' SET 

P°T  ■ CONTROL

V.T.V.M. MULTI-TEST EH
l j  JESSE SMITH-.
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SIG.TRACER

V .T .V .M .  M U L T IT E S T E R .  
P A N E L  L A Y O U T

HT supply (when voltage 
drops a fte r long use) th a t  the 
Max set pot will take care of 
th is  as th e  pot is set a t  nearly  
m axim um  value of 5000 ohms 
w ith  a new 67i v. battery . A 
new battery  should last a t 
least a  year as th e  cu rren t 
d ra in  is in the  order of 2-3 
m illiam peres. The sam e ap ­
plies to  the  reflexing circuit 
cell, approxim ately same cur­
re n t as vaive. The bias cell 
only draws cu rren t when used 
on resistance ranges (Ref. re ­
sistance m easurem ents-fu rther 
paragraph) and  th e  m ax. be­
ing 15 ma. This cell should 
give a long service. F ilam ent 
supply to  1T4 valve is 50 mils 
an d  fil. supply to 1S4 also 50 
mils, th is  la tte r  valve only 
draw ing filam ent cu rren t when 
on AC range due to  the  fila­
m en t b e i n g  autom atically  
switched on by selector switch.

Now I  shall explain how the  
in strum en t is m ade to  read 
Volts DC. C urrent, Resistance 
M easurem ents, AC Volts and 
Signal T racer operation.

D.C. Volts.

Ref. Fig. B l. The tube is 
biased negative 1.5 v o l t s  
th rough  the  10 meg. resistor. 
Now, if 1.5 is applied across the  
10 meg. resistor w ith positive 
to  grid side th is  voltage will 
be in  opposition to  th e  bias 
voltage m aking th e  bias voltage

equivalent to zero volts. W ith 
^correct ad justm en t of Max set 

control and  Zero set control 
th e  m eter will indicate 1 ma. 
change in  p late  cu rren t ind i­
cating  1.5 volts. For d ifferent 
voltage ranges we split up the  
10 meg. resistor so th a t  th e  
voltage applied to th e  grid o f 
th e  1T4 is e ither l-1 0 th  or
1-100th of th a t  across th e  1ft 
meg. resistor.

M illiam peres.

Ref. Fig. B2. C urren t flow­
ing th rough  R causes a voltage 
drop which changes th e  b ias 
to the  valve. For .5 m il range

(C ontinued  on n e x t page)

i/v -.V .V .V .'.V .V .V .V .V .V A ,

■I NEXT MONTH: V

New Mantel Model
p  AVAILABLE IN K IT  FORM j

S .v .v .v .v w .v .v .v .v .v .^
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The New Name Of a Well-Tvied Product

“VEGA”
^Follow th e  lead  of 
*many B ra n d  L ine  
'^Receiver M a n u fa c ­
t u r e r s  a n d  specify  
‘“VEGA” C oils a n d  
'T.F. T ra n s fo rm e rs .

VEGA” Coils a n d  
'tf.F.’s a re  L itz  W ire 
"w ound, a n d  p ro p e r 
m se  o f F e rro -m a g -  
=netic I ro n  D u s t 
•Cores a n d  p o ts , 
sp ec ia lly  d e s ig n e d  
fo r  th e  p u rp o se , 

i!>lus P o ly s tre n e  i n ­
s u la t io n ,  m a k e s  
e ac h  “ VEGA”  p ro ­
d u c t—as th e  n am e  
su g g es ts  — a  very 
a>r ig h t  s t a r  o f th e  
f i r s t  m a g n itu d e . 
T h e  re fo re , in s is t  
■on a n d  d e m a n d  
■“  VEGA ”  R ad io  
p ro d u c ts  fo r  in i t ia l  

-e q u ip m e n t,  H om e 
c o n s tr u c t io n  a n d  
R e p la c e m e n t  p u r -  
iposes.

Super Quality
I.F. TRANSFORMERS & COILS

T ypica l in s ta l la t io n  o f “ VEGA” C oils a n d  I.F . T ra n s fo rm e rs — th e  h e a r t  o f y o u r 
new  o r r e b u i l t  rece iv er.

“ VEGA” Coils a n d  
I.F . T ra n s fo rm e rs  
h a v e  b e en  d e sig n ed  
bv s p e c ia lis ts  to  
give (a n d  m a in ­
ta in )  th e  h ig h e s t  
p ra c tic a l  w o rk in g  
“ Q” fo r  s ta n d a rd  
re q u ire m e n ts  a n d , 
th e re fo re ,  o p tim u m  
re s u lts .  Also, w h e re  
re q u ire d , a  “ Q” of 
200, o r m o re , m ay  
be o b ta in e d .

All “ VEGA” c o m ­
p o n e n ts  a re  c o m ­
p le te ly  “ t r o p i c  
p ro o f” a n d  im p e r ­
v io u s  to  c lim a tic  
ch an g e s .

RANGE
INCLUDES

I.F . T ra n s fo rm e rs  
S ta n d a rd  a n d  
M in ia tu ffe  

C oils—B ro ad cas t
S ta n d a rd  a n d  
M in ia tu re  

C oils—S h o r t  W ave 
S ta n d a rd  a n d  
M in ia tu re  

Coils—D u a l W ave 
T u n in g  U n its , e tc .

Try “ VEGA”  components yourself, and be 
‘•convinced by results that you will use 
“ VEGA” Radio Products ultimately . . . 

so why not now?

TELECOMPONENTS PTY. LTD.
------ASSOCIATED W IT H -------

CRANCH PRODUCTS &  TRADING 
CO.

T e le g ra p h ic  C ode: “ CRANLAY,”  SYDNEY 
17 BOND ST., SYDNEY 

P h o n e s  BU 3S79, BW  7746

OBTAINABLE FR O M  ALL D IS T R IB U T O R S  
I f  y o u r re g u la r  s u p p lie r  c a n n o t  fu lf il  y o u r
r e q u ire m e n ts ,  d ro p  u s  a  l in e ,  m e n tio n in g  
h is  n a m e  a n d  a d d re ss .

ALL STAR 
PERFORMERS

M AIL T H IS  TODAY 
P lease  p lace  m y  n a m e  on  y o u r m a ilin g  
lis t  fo r  free  is su es  of “ VEGA” T e c h i-  
cal News a n d  D a ta  S h ee ts .

N A M E .........

ADD RESS .

R /W 9.
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(Continued)

we use a 1000 ohm resistor. 
I  =  E so for 1.5 volts across

E
R  =  1.5 and as R =  1000 ohms 
=  I  =  1.5 =  .0015 am pres

1000
=  1.5 m a full scale deflection.

For 15 m illam pere range we 
use a 100 ohm resistor which 
gives us 
I  =  E =  1.5

—  =  15 m illiam pre 
R 100

Resistance Measurements

R efer to  Fig. B3. The tube 
is biased th rough  a 10 meg. 
resistor (Megohms Range) by
1.5 volts. By placing a resis­
to r  a t  points “X ” the  resistor 
will act as a voltage divider for 
th e  bias supply to  the  valve 
and the  m eter in  th e  VTVM 
circuit will indicate a change 
in  p late cu rren t corresponding 
to  the  new value of bias. As 
an  example o n  Megohms range 
w hen a  10 m egohms resistor is 
placed across points “X ” it

MULTITESTER acts  as a voltage divider and 
provides only one half the bias 
voltage w hich is equivalent to 
0.75 volts.

T he m eter will therefore in ­
dicate 0.5 ma. (half scale of 1 
ma. movement) and  therefore 
reads 10 megohms. To change 
th e  ranges we substitu te  d if­
fe ren t values for R. W hen 
m aking resistance m easure­
m ents it  will be obvious th a t  
cu rren t is draw n from  the  bias 
cell and it  will be fu rth e r ob­
vious th a t  cu rren t will be 
m axim um  when the  test leads 
are  shorted. M aximum cu r­
re n t draw n on each range is 
as follows:—

Megohms using 10 megs a t 
R, 0.15 m icroamperes.

Ohms X 1,000 using 10,000 
ohms a t R, 150 microamperes.

Ohms X 100 using 1,000 
ohms a t  R, 1.5 milliamperes.

Ohms X 10 using 100 ohms 
a t  R, 15.0 m illiamperes, these 
figures being of course when 
the te s t leads are shorted.
I t  is possible to extend the 
range to  read  direct in ohms 
with a h a lf  scale reading of 
10 ohms by using a  10 ohm re ­
sistor a t R. The m axim um  
cu rren t draw n from  the  bias 
cell when the  test leads are 
shorted  would be 150 m illi­

amperes. An additional range 
would be required on th e  
sw itch deck. I t  has, however,, 
no t been incorporated in  the  
in strum en t described here.

AC Volts.

Ref. fig. B4. The 1S5 valve 
has grid, screen and  plate tied  
to the  diode and is used as a 
diode to  rectify  A.C. current.. 
The diode load is a  resistor R2.. 
A suitable DC p a th  m ust be 
provided a t  te s t leads and  th is  
can be the winding of tra n s ­
form er or coil being m easured. 
The cu rren t flowing th rough  
the  diode load is applied in  
opposition to the  norm al bias, 
to  the 1T4 and  so causes a  
m eter reading in  proportion to  
th is  bias voltage. The voltage- 
ranges are adjusted  the  same* 
as on DC volts operation.

Signal Tracer Operation

The tube is operated as a- 
grid leak detector, th e  plate-

(Continued on next page)
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(Continued)

load being a 50 thousand  ohm 
resistor and a 0.01 m fd con­
denser to  feed the signal to the  
phones, th is  allowing th e  phone 
jack  to  be earthed. See Fig. 
B5.

Calibration

Having explained the  various, 
operations it  now rem ains for 
me to  explain the m ethod of 
calibration. Firstly, it  is

MULTITESTER

10 M.

NE& BlA*=l-5v.■WVVA
| _ -O x O — C ' 1

I Sv. J -

KES 6IA^'75V.

R 10 M.
AAA-

0-75V
.—/w X 10 M

0*75V. +J 
Z l  I 5̂ .

B 3  a

G rid  is — 1.5 v o lts  w ith  re s p e c t to  f ila ­
m e n t .  N o c u r r e n t  f lo w in g  th ro u g h  R 
w i th  te s t s  le a d s  a t  X  op en . M ete r 

in  VTVM  c ir c u i t  re a d s  in f in ity .
A 10 m eg  re s is to r  is in s e r te d  a t  X  
( t e s t  le ad  c o n n e c tio n s ) .  G rid  is  n o w  
0.75 v o lts  n e g a t iv e  w ith  re s p e c t to  f ila ­
m e n t .  M ete r in  VTVM c i r c u i t  re a d s  

0.5 m a ,  in d ic a t in g  10 m eg o h m s.

83 b  N 

R IOM.

EG BIAS = I'2v.

X 40M. /N |
0-3V. , Sv

A 40 m eg  re s is to r  is in s e r te d  a t  X. 
G rid  is now  — 1.2 v o lts  w ith  re sp ec t 
to  f ila m e n t. M e te r  in  VTVM  c i r c u i t  
in d ic a te s  0.2 m a , in d ic a t in g  40 m e g ­

ohm s.

nea  bias * M7v.
1------------ ~ w v

R 10 M. X 5 0 0 M . / \

O 53V. 1-4
-T  l 5V.

B 3 c

W ith  a  500 m eg  r e s is to r  a t  X , th e  
n e g a tiv e  b ia s  is in c re a se d  to  1.47 v o lts , 
a n d  m e te r  in  VTVM  c ir c u i t  re a d s  0.02 

m a , in d ic a t in g  500 m eg o h m s.

necessary th a t  the  0-1 ma. 
m eter to  be used in  th e  in s tru ­
m ent have a  scale m arked oft 
from  l  to 10, i.e., 10 divisions. 
If the  m eter does not have 
such a scale th is  can be done 
by using a  known 0-1 m a 
m eter in  series w ith a  1.5 volt 
cell, a  2000 ohm pot and  the  
m eter to  be calibrated. Set the  
pot so th a t  the  stan d ard  m eter 
reads 0.1 m a and m ark  the 
scale on th e  o ther m eter. Set 
pot to read  0.2 m a on external 
m eter and  m ark  scale on 
m eter. Continue un til all 
points have been recorded up 
to 1.0 ma., including the  
zero point. The m eter can 
now be connected to th e  in ­
strum en t by a couple of extra 
long leads. Set the  selector 
sw itch to  OHMS, operation 
switch to  VTVM and range 
switch to R X 10 position. W ith 
test leads shorted  ad just the  
Max set pot to  m ake the  m eter 
read  zero ma. R epeat these 
operations several tim es un til 
the  m eter reads 1.0 m a w ith 
th e  leads shorted and “0” m a 
w ith th e  leads open. Now set 
the selector sw itch to  “Mils” 
leaving the  range sw itch still 
se t to  R X 10 which iS also 
I  X 10. Connect an  external 
m illiam eter (range of 0-25

B2.
-J----

BASIC CIRCU IT  - D C

mils) in  series w ith a 1.5v. 
cell and  a  2,000 ohm wira 
wound pot, all in  series with 
the  test leads to  VTVM. (See 
Fig. B6.)
Now ad just the  2000 ohm po? 
so th a t  th e  external s tan d ard  
m eter reads 1 m a. Record the  
reading of VTVM m eter on a 
graph  paper (see draw ing Fig.

R (\NQE '/z SCALE

R  ■ /Omcq. O-SOO nieti to net

1 10,000 O -  5 0 0 ,0 0 0 1 0 0 .0 0 0

• l.ooo O- 5o,ooo 1,000

r /oo O  -  5 .0 0 0 too
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B 71. Set pot to  read 2 m a on 
ex ternal m eter and  record 
read ing  of VTVM m eter on 
graph. R epeat for 3, 4, 5, and 
up to  15 m a. The 15 m a m ark 
should appear a t the  1 m a 
m ark  on VTVM m eter. This 
calibration will provide the 
calibration for the  DC volts 
an d  DC mils ranges (all 
ranges).

Resistance Measurements— 
Calibrations.

I have already explained the 
basic principle of resistance 
m easurem ent and  on looking 
a t  the  diagram , Fig. B3, you 
will see th a t  the  valve is biased 
th rough  a 10 meg. resistor (on 
Megohm range). Now, if a 
fu rth e r 10 meg. resistor is 
placed a t  “X ,” “X ” being the  
te s t leads (see Fig. B3a) the  
bias to  the  valve will be re ­
duced to 0.75 volts, as the  two 
10 meg. resistors now form  a 
voltage divider netw ork in  the  
bias supply to the  valve. The 
m eter in  the  p late  circuit 
would indicate .5 ma. F u r­
th e r  example a t  Fig B3b shews 
th a t  a  40 meg resistor would 
m ake th e  effective bias—1.2 
volts and th e  m eter would in ­

dicate 0.2 m a. If a 500 meg. 
resistor were placed a t  “X ” 
(see Fig. B3c) th e  bias would 
be increased to 1.47 volts and 
th e  m eter would rise only to 
0.02 ma. From  the  form ulae 
we can therefore calculate all 
th e  desired values and fill in 
the  percentages of full scale 
deflection on the  g raph  which, 
in  tu rn , can  be finally draw n 
upon the  m eter scale. I t  is 
suggested to fill in  only the  
following: 1, 2, 3, 4, 5, 10, 15, 
20, 25, 30, 40, 50, 75, 100, 500, 
and  infinity. One resistance 
scale only is required as the 
ra tio  is th e  sam e on all 
ranges.

AC Volts Calibration.

A source of A.C. is required. 
Set up the  circuit as shewn in  
Fig. B4a, using any old power 
transfo rm er th a t  will give

(Continued on next page)
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MULTITESTER
(Continued)

about 200 volts on the  second­
a ry . The pot can be any  su it­
able value around 10 or 20 
thousands ohms in  the  wire 
wound type. The s tan d ard  can 
toe your ordinary m ultim eter 
(AC range). A djust th e  pot so 
th a t  th e  m eter reads 150 volts. 
W ith  VTVM set on AC and  150 
volt range connect te s t leads 
to  the  150 volt source and  re ­
cord  on th e  ch a rt where th is 
m eter reading is. A djust pot 
to  read 140 volts on stan d ard  
m eter, record read ing  as be­
fore. R epeat a t  each 10 volt 
s tep . Having completed th is 
range se t VTVM to 15 volt 
range  and  modify the te s t set 
u p  as shown in  d iagram  Fig.

10 MEG. 
FIXED yALUE 
ON MSqOMM 

RAHCjE

Quantity. Description.
5 position 4-pole switch.

V.T.V.M. MULTITESTER.
PARTS LIST

Identification data, etc.
Selector switch.

6 „ 3-pole switch 
3 „ 4-pole sw itch 
Midget 7-pin sockets.
1S5 Valve.
1T4 Valve.
Co-axial connector (Male).
Co-axial connector (Fem ale).
3ft. L ength  th in  co-ax. cable.
Phone Jack.
0-1 M.A. Moving Coil Meter.
5000 ohm  W.W. Pot.
2000 ohm W.W. Pot.
500 ohm  i  w att Resistor.
50,000 ohm  £ w a tt Resistor.
O.lmfd. Paper 200v. Condensers.
0.01 m ica Condenser.
0.25 meg. i  w att Resistor.
1.5 volt Torch Cells.
671 volt. M inimax or sim ilar type B attery.
6 ohm Resistor.
3 meg. Resistors, |  w a tt =  9 meg.
400K Resistor, i  w a tt 
500K i  „

Range sw itch 
O peration switch.

Max Set Control. 
Zero Set Control. 
C urrent lim iting. 

Sig. T racer P late  Load.

Grid Leak Condenser. 
G rid Leak Resistor.

=  900K
40K „ i  „
50K „ i  „
10K „ i  „
400 ohm  resistor, 1 w att 
500 ohm resistor, 1 w att 
100 ohm  resistor, 1 w att 
250K resistor, £ w att
0.05mfd Paper Condenser. 

Hardware, Panel, etc. to suit.

=  90K

=  900 ohm

Diode Load Resistor 
Diode Load Condenser.

B4b. The s tan d ard  m eter will 
indicate, say 150 volts, bu t due 
to  the  divider netw ork the

F o R r v * i i i . P \  T o  F I N D  %  O F  F U L L  S C f t L c  F e g -

valve of R esistance ^

IF  R 2 . = 10 M £ C S

" f - yz% '3  = 50%

0St â. in p/cares /o/V£<;r.

lo + S”o v. t o * ' "  -  /646 ic too * / (> U C %

Of- F.S.O eF  / rua. me r c <  — 0 / 6 6  fir A- IVO/cirrES fo m e d

supply to th e  VTVM tes t leads 
will only be l-10 th  of th is  =  
15v. C alibrate th is  range as 
before and  fill in  on graph.

Conclusion.

D iagram s are given showing 
m eter scale, complete circuit 
diagram , p a rts  list, layout of 
panel, etc. The construction 
of th is fine little  in strum en t 
should not give th e  average 
en thusiast m uch worry. The 
batteries are m ade to clip in 
and m ake contact to brass 
strips for ease of ba ttery  re -

(Continued on page 34)
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HOME RECORDING

Selecting Equipment
Making your own records is another of those hob­
bies that are interesting in themselves, yet lend 
themselves to commercial applications, and the 

making of money in your spare time.

LAST m onth  we dealt w ith 
home recording from 
the angle of th e  new­

comer. The cost of m ech ' 
anical equipm ent and  am pli­
fiers, etc. was gone into, and 
th is  was followed by a list of 
th e  term s m ost commonly

VAWl'.VAV.V/.W.V.V.V

By
JOHN McL. BENNETT 

‘.V .V .V .V .V .V .V .W .V .V .1.

used in  recording circles. This 
m onth  we go into the  mor? 
technical s i d e  of things, 
namely, th e  difficulties en ­
countered in  the purchase and  
selection of th e  necessary gear.

As was pointed out p re ­
viously, the  m ain piece of 
equipm ent in  the  recorder is 
the  tu rn tab le . This tu rn tab le  
is the  controlling factor in the  
quality of the  finished disc.

If there  is any vibration or 
ra ttle  in the  tu rn tab le , th is 
m aterially  affects th e  disc, 
causing peculiar noises to be 
reproduced and  also causing 
“p a tte rn s” to appear on the 
lacquer of th e  blank, as it is 
cut. Most of th e  vibration  
found in  recording m ay be 
traced to the  drive motor. Al­
though  you m ay be unable to 
feel any vibration, you will be 
able to detect its presence due 
to  the  p a tte rn s  on the  disc as 
it  is cut. These vibration p a t­
te rns usually take  the  form  of 
“spokes” rad ia ting  from  the 
centre of the disc.

The m otor vibration may be 
caused by a variety  of things, 
such as worn bearings, loose 
drive belt, overloaded m otor 
or worn drive pulleys. The 
stylus cuts shallow and  deep, 
as th e  vibration varies, thus 
the  light and dark  patches on 
th e  surface, giving the  appear­
ance of spokes.

There are obvious cures fo r  
each case, firstly, th e  worn, 
bearings; these m ust be re ­
placed or relined. Drive belts, 
can easily be loosened or 
tightened, as the  case de­
m ands. The m a tte r of th e  
overloaded m otor is a little  
m ore difficult. W hen th e  m o­
tor is working outside its. 
m axim um  rating , there  is only 
one- th ing  you can do, and th a t 
is, purchase ano ther motor. I f  
you are th ink ing  of a ttem pting  
to  run  a m otor unable to d a  
the  task  to w hich you have set 
it, th en  you m ight as well give 
up any ideas th a t  you m ay 
have had on recording, and  
tu rn in g  out first-class discs.

As you will realise, it  w ill 
pay to consider th e  weight a n d  
drive requirem ents of th e  
tu rn tab le  you have before pu r­
chasing the m otor w ith  w hich 
to  tu rn  it.

(Continued on next page)
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RECORDING
(Continued)

The choice of the  tu rn tab le  
itse lf is more or less in  the 
hands of the  purchaser. How­
ever, th ere  are certa in  points 
to  be w atched here also. The 
f la t surface of the  table should 
form  a  perfect righ t-ang le  
w ith  th e  centre-line of the  
spindle on which the  table 
tu rn s . This is easily checked 
by using a  he ight gauge, or 
som ething sim ilar, such  as a 
screw -driver supported on a 
rig id  base, so th a t  it  ju s t 
m isses the  upper surface of 
th e  tu rn tab le  while i t  is ro ta t­
ing. If the  gauge or screw ­
driver scrapes on th e  surface 
a t any poin t while the  table 
is  ro ta ting , th en  it  m ay be 
considered as useless for re ­
cording purposes. W hen the 
tab le  is no t perfectly level, the  
recording blank does no t sit 
fla t and  thus the  stylus does 
n o t cut evenly to th e  sam e 
depth .

Turntable Drive.

W hen it is desired to record 
a t  both  78 and  33 1/3 r.p.m., a 
tw in cone pulley m ust be used 
when belt-rim -drive is em ­
ployed to  drive the  tu rn tab le , 
A couple of sm all m ath em ati­
cal calculations involving m otor 
speed, tu rn tab le  speed and 
tu rn tab le  d iam eter will give 
you th e  required d iam eter for 
th e  two cones on the  m otor 
pulley.

A nother im portan t feature 
ill the  selection of th e  record­
ing tu rn tab le  is freeness and 
play in  the  m ounting bearings, 
the  supporting of a  heavy 
tu rn tab le  presents quite a 
num ber of problems, no t the 
least of which is th e  bearing.

You will realise th a t  i t  is n igh  
impossible to have a  bearing 
both above and  below the  
tu rn tab le . Consequently, one 
really  substan tia l bearing be­
n ea th  th e  table has to  suffice. 
Unless th is  bearing is well 
made, you will ru n  in to  trouble. 
W here th ere  is any wobble, be­
ware, choose a  tu rn tab le  w ith 
sturdy bearings and  th ings will 
ru n  sm oothly in  more th a n  one 
way.

W eight also plays a  big p a rt 
in  the  suitability  of the  tu rn ­
table, especially when you in ­

tend to  record a t  33 1/3 r.p.m. 
A tu rn tab le  ro ta ting  a t  th is  
speed has little  inertia , and  
any pressure, no m a tte r how. 
small, tends to  have a  “b rak ­
ing” effect unless the  tu rn ­
table has sufficient weight to 
keep i t  tu rn ing  a t a  steady 
rate . Some tu rn tab les  are 
m ade from steel, while others 
are m ade from  cast a lu ­
m inium . N aturally, the  steel 
table will have the  g reater 
w eight of the  two, com pared 
w ith an  alum inium  table of 
th e  same dimensions. Alu­
m inium  is slowly taking pride 
of place in  th e  m anufacture  of 
tu rn tab les, in  preference to 
steel. No m a tte r  w hat m a­
teria l the  tu rn tab le  is m ade 
from, m ake quite sure th a t  it

"Tm^AO^O Cert

has sufficient weight to  keep it  
spinning for some tim e, when 
spun by hand . If  it  does so, 
th en  you will be safe in  using 
it  for slow sped recordings. 
Figure 2 shows two m ethods of 
bearing principles, commonly 
used in  bo th  commercial and  
hom e-m ade equipm ent.

So m uch for the  u ndernea th  
portion  of th e  tu rn tab le , th e  
top of th e  tab le  does not, an d  
should no t p resen t any rea l 
difficulty. The m ain consider­
ations being, th e  m ethod of 
“anchoring” th e  blank to  th e  
surface of the  table, n o n ­
scra tch  surface covering for 
the  tab le  and, last bu t not 
least, the  m ethod of drive 
used to  ac tuate  the  feed m ech­
anism  for cutting.

On exam ination  of a  blank 
you will find th ree  sm all holes 
spaced evenly about the  centre 
of the  disc, and  about one 
inch  from  it. These holes are  
called “drive holes,” and  are 
used to engage a  sm all m etal 
p in  in th e  tu rn tab le , called a 
“drive pin.” W hen the  p in  is 
th rough  the  hole in the disc, it 
p revents th e  disc from  slipping 
when cutting. The drive pin 
should no t be confused w ith 
the  cen tre  pin of the  tu rn ­
table. The centre pin is th e  
p in  w hich passes th rough the  
centre hole of the  disc and 
keeps it  centrally  placed on the  
table. This p in  is no t a c tu ­
ally a  p a rt of th e  tu rn tab le  
proper; it  is tapped and  
screwed in  a fte r the table i t ­

Page Fourteen A ustra lasian  B adio  W orld, Jan u ary , 1950.



self has been finished. Some 
.systems use a clam p-plate to  
“anchor” the  disc. This is a 
sm all m etal p la te  w hich is 
screwed down th e  th readed  
cen tre  pin, tightly  on to  th e  
uncoated, centre portion of the  
blank. See Fig. 3.

The Table Top.

Normally, all tu rn tab les are 
covered w ith  some soft m a­
te ria l or th in  rubber sheet to 
minimize scratches on th e  su r­
face of th e  discs. This cover­
ing  is also necessary to  provide 
some friction  to hold the  disc 
under th e  clam p-plate. Most 
com m ercial type tu rn tab les 
use rubber surfacing, a lthough 
fe lt and  velvet are  still popular.

Driving the Feed Screw.

Feed-screw  drive m echan­
ism s can  be ra th e r  involved, 
an d  are m ost im portan t as, 
upon the  accuracy of the  
screw and  th e  “h a lf-n u t” de­
pends th e  accuracy of line 
spacing on th e  recorded disc, 
as well as th e  quality of re ­
production. W hen you have 
play and  wobble in  the  cu tter 
carriage and  o ther associated 
parts, you will ru n  in to  more 
strife  th a n  if you had  wobble 
and  “wow” in  th e  tu rn tab le . 
There should be no h a lf­
m easures w h e n  selecting 
th e  feed m echanism . Cheap 
gear is usually to  be avoided, 
as fa r  as possible. Accurately

ground square th reads are 
usually the m ost popular, a l­
though  there  are m any screws 
on th e  m arket w hich have 
sm aller threads. The size of 
th e  th read  is no gauge to accu­
racy, as the  u ltim ate  line spac­
ing is dependent on bo th  the  
reduction-gear ra tio  and the  
num ber of th reads per inch  on 
th e  lead screw. However, it  
can  be said th a t  it  is advisable, 
w hen purchasing, to  look for 
the  product of a  firm  whose 
job it is to  m anufacture  re ­
cording equipm ent, ra th e r  th a n  
to  th ink  of accepting a feed 
m echanism  which you know to 
be hom e-m ade. This hom e­
m ade job m ay be quite alright, 
yet again, it  m ay not, and  it  is 
no t w orth  tak ing  the  risk. 
You will find th a t  it will pay 
in  th e  long ru n  to buy a re p u t-

/Wcc/.Y-I o f  ff-sc.

l i ­

able brand  of screw. As was 
said before, and  as you doubt­
less know, im ported gear is 
more or less out of the  ques­
tion, but th e  A ustralian-m ade 
product is no t lacking in  
quality by any  m eans. Royce 
Recording Studios, of Mel­
bourne, tu rn  out an  excellent 
screw and  drive m echanism , 
under th e ir  nam e of Royce 
Senior Traversing Gear. This 
particu la r piece of equipm ent 
r e t a i l s  for approxim ately 
£ 1 2 /1 0 /-.

The power to actuate  th e  
drive of the  feed m echanism  
is obtained e ither from  the 
centre or rim  of th e  tu rn tab le .

Both system s are identical in  
principle, the  m ain difference 
in  m echanical construction be­
ing th a t  the  screw is tu rned  
from  a d ifferent end in  each 
case. Inside, centre drive em ­
ploys gears, as does its  rim - 
type counterpart. Centre drive 
is accomplished th rough  the  
use of a sm all pin, extending 
a t  rig h t angles from  the  cen­
tre  clam p-plate, i.e., paralle l 
to  the surface of the tu rn tab le . 
This pin tu rn s  w ith  the  tu rn ­
tab le  and  plate, and  in  do­
ing so, engages an  eccentric, 
vertical, p in  which is connected 
to a right-angle-bevel gear, 
which in  tu rn  ro ta tes the  lead 
screw. This all seems some­
w hat involved on paper, in  
writing, bu t Figure 4 should 
clear up any  difficulties.

Rim  drive uses the  sam e idea, 
the  o-nly change being the  re ­
placem ent of the  eccentric 
and  clam p pin by a  sm all cog 
wheel, driven by tee th  m a­
chined in to  the  outer peri­
m eter of th e  tu rn tab le . This 
type of drive is no t often seen 
these days, b u t it  detailed as a 
m a tte r of interest.

The most common feed-screw  
drive system  seen today is th e  
cen tre-p in  drive. There are, 
of course, several o ther sys­
tem s of slowly feeding the cu t­
te r across th e  surface of the  
disc, th e  fan  or sector type is 
occasionally used, th e  disad­
vantage w ith  th is  system lies 
in  th e  fac t th a t  th e  cutting  
angle alters as the  stylus trav -

(Continued on next page)
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RECORDING
(Continued)

erses the  disc. A nother type 
uses a system  sim ilar to  the 
overhead type, the difference 
here being th a t  all the  feed 
m echanism  is below th e  bed 
of the  tu rn tab le . B oth of the  
above system s are  still in  use.

Cutting Heads.

We pass from  the m echanical 
details to a com bination of 
m echanical and  electrical, the  
cu tting  head. Upon th e  cu t­
ting  head rests the  whole of 
the  burden of placing the 
sound on the  disc, in  the form 
of wavy grooves. The preci­
sion w ith  w hich the  cu tter is 
m ade determ ines, to a large 
extent, th e  quality and purity

of the  sound impressed on the 
disc.

A lthough there  are  two 
types of cu tting  heads gen­
erally m anufactured , crystal 
and m agnetic, only one is no r­
mally available to  th e  home 
recordist, th a t  being th e  m ag­
netic type. The m agnetic type 
cu tter is ' capable of excellent, 
quality, and  is used in all h igh- 
fidelity studio equipm ent. The 
cost of a  m agnetic cu tter 
ranges from about £5 to about 
£50, according, to its frequency 
range and  power handling 
capabilities. Cirystal cu tte rs  
are relatively cheap, but are 
alm ost unobtainable here.

W orking back from  basic 
electrical fundam entals, we 
find th a t  a conductor when 
moved in  a m agnetic field, so 
as to break the  lines of force, 
has a curren t generated in  it. 
Conversely, a wire w ith a cu r­

ren t flowing in  it has a m ag­
netic field surrounding it, a n d  
will move a wire, in  a fixed 
m agnetic field. So also, cu r­
ren t flowing in coils, placed in  
a  m agnetic field, can cause a n ­
o ther piece of m etal, w ithin 
the  magnetic; field, to vibrate.

This is th e  theory su rround­
ing the  construction of a m ag­
netic cutter. The electrical 
impulses from  the  am plifier 
flow through the  coils in  th e  
cutter, and  as they are  a lte r­
nating  currents, they cause th e  
m etal cu tting  stylus to  v ibrate  
in  accordance w ith the  a lte r­
nations. Thus electrical im ­
pulses from  the  am plifier be­
come a physical movem ent 0 1 
the  cu tting  stylus. The vibra­
tion  of the  cu tting  stylus 
causes the  wavyness of th e  
grooves on the  recording. 
Figure 5 shows the  schem atic 
construction of a m agnetic 
cu tting  head, in  section.

There are  certa in  lim its and  
qualities which control th e  
overall operation of the cu tter. 
The characteristic  which lim its 
th e  perform ance of all poor 
quality, cheap cu tters is th e ir  
inability  to handle high volume 
levels w ithout overloading, re ­
sulting  in  d istorted sound be­
ing recorded on the  disc. In  
poor m agnetic cuttei's th is  
overloading can be p u t down 
to m agnetic sa tu ra tion  of th e  
iron arm atu re  w hich carries 
the  cu tting  stylus. A cu tte r 
w hich cannot handle h igh  vol­
ume levels canno t m ake re ­
cordings where the  volume of 
sound on the  disc is relatively 
high. W here a high quality 
cu tter is used, high volume 
levels can  be recorded w ithout 
distortion. This m eans th a t  
when th e  disc is played back, 
the volume of the  play back 
un it can be kept low, to  give 
a good level of sound from  the

(Continued on page 28)
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A NOVEL CIRCUIT

T w o -S ta t io n  Receiver
Here is an idea for a little set with some unusual 
features. It is designed to operate on only two 

selected stations with switch control.

A few weeks ago I  m ade a 
.small radio for a very old 
friend  who is confined to  her 
bed. As she resided fairly  
n e a r  a radio s ta tio n  I  though t
I  would try  a  loop aerial, grid 
leak  detector and  output, job. 
As the  ra tin g  for a  6V6 give 
one case using 100 volts on the  
screen and  250 volts on the

sesesossosoooooosoossoe
By

W. S. LONDEY 
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plate  I  felt th a t  th is  m ight be 
w orth try ing out, particu larly  
when one m anufactu rer, a t  
least, uses a sim ilar a rran g e­
m ent w ithout a  filter choke. 
T he low d ra in —less th a n  20 
m a.—was also an  advantage, 
as it  allowed thb use of a m id­
get power transform er. The 
low power ou tpu t would no t 
m a tte r  in  th e  circum stances.
„ The experim ental set-up

was a 6J7G, 6V6GT and  6X5GT 
operated from  a 150/150v., 30 
ma., power transfo rm er and 
driving an  8in. speaker. The 
loop aerial was wound on a 
form er of card  about l-32in. 
thick, cu t about as show n in 
Fig. 1. About 35 tu rns were 
wound on, the num ber being 
u n im portan t as th e  whole 
band did not have to  be cov­
ered. The coil was tuned  by 
a n  a ir  trim m er—10 to 80 
mmfd. This covered the  band 
from  about 800 to 1600 k.c., 
w hich was all th a t  was re ­
quired as there  was little  
chance of more th a n  one s ta ­
tion  being usable. This tr im ­
m er was finally set to  the  s ta ­
tion  w ith a screwdriver and  i t  
left only one control—volume.

Controls.

This volume control was a 
sw itch type, allowing the  set 
to  be switched on and  off a t 
will. As m entioned earlier, no 
filter choke was used, the  rec­

tifier output, about 190 volts, 
being supplied d irect to th e  
ou tpu t transfo rm er prim ary, a
16 mfd. condenser being used. 
The screen was supplied 
th rough  a 50,000 ohm  resist­
ance and ano ther filter con­
denser, in  th is  case a 10 mfd., 
200v. one I  had  on hand. An 
8 or 16 m fd would do. The 
p late  from the  h.t. supply re ­
su lted  in  too m uch hum , eveit 
when filtered by a 50,000 re ­
sistance and  a  .5 m fd cond. 
In  any case the  6J7 can sup­
ply am ple ou tpu t to  drive the  
6V6 a t  the  lower voltages as 
the  6V6 requires only 4J volts 
peak when th e  screen voltage 
is 100. The ra ted  load for a 
6V6 when the  p late and  screen 
voltages are equal is about 
5000 ohms but reduction of the  
screen voltage increases the  
load resistance required so a 
load of 7000 ohms was tried  
and worked very well. Possibly 
a  higher value of about 10,000

(Continued on next page)
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PARTS LIST(Continued)

m ay have been b etter bu t the 
tone and  volume were all 
r ig h t on 7000 ohms. Hum was 
negligible, although a 24 mfd. 
condenser across the  h.t. sup ­
ply m ay have reduced it  a 
little.

Taken all round the  set was 
ideal for th e  job for w hich it 
was m ade and it had  th e  ad ­
vantage th a t  it  would cost 
very little  to run  as th e  to ta l 
d ra in  from  the  line was less 
th a n  20 w atts, there  was no 
tun ing  to  worry about and  the 
single control m ade the  opera­
tion  simple.

Another Idea.

As th is  set was so effective 
i t  was decided to carry out a 
few more experim ents along 
sim ilar lines, th is tim e to m ake 
a se t to  receive more th a n  one 
sta tion . As there are two s ta ­
tions here a sim ilar a rran g e­
m en t was used, but two ad ju s t­
able condensers were used— 
type P21 padders, one w ith all 
b u t two plates removed, and  a 
sw itch to  select th e  one re ­
quired. The switch was a 
trip le pole th ree  position wafer 
job and two of th e  poles were 
used as a double pole line

The parts required to make
the set are as follows:—
1 Power transformer—150/150 

v., 30 ma.
*1 Triple pole three position 

switch.
3 Valve sockets.
1 6J7G or 6SJ7GT valve.
1 6V6GT valve.
1 6X5GT valve.
1 Speaker—7,000 to 10,000 ohm 

input.
1 50,000 ohm resistance.
1 1,000,000 ohm resistance.
2 1 megohm resistance.
1 200 ohm resistance.
1 500,000 ohm potentiometer.
*2 P21 padders or other suit­

able.
1 .001 mfd condenser.

switch, and  the  th ird  as a s ta ­
tion selector. I t  was found 
th a t  the  6in. speaker used in  
th is case was appreciably less 
sensitive th a n  the  8-20 of the 
previous job. (Rola give a 
difference of 3DB in  the  sensi­
tivity of th e ir 6H and  8K 
speakers.) To balance th e  loss 
in  sensitivity it  was decided 
to  try  the  application of some 
regeneration to the 6J7. The 
cathode, therefore, was tapped 
to a  point one tu rn  from  the  
earthed  end of th e  coil. This

1 .00025 mfd condenser.
2 .01 mfd condenser.
1 .05 mfd condenser.
1 25 mfd low voltage electro­

lytic condenser.
1 16 or 24 mfd 350 volt elec­

trolytic condenser.
1 8 or 16 mfd 350 volt electro­

lytic condenser.
If a condenser of the  norm al 

type be used for tun ing  th e  
item s m arked * will no t be re ­
quired while controllable regen­
eration  will require a 500,000 
ohm resistance instead of one 
of the  1 meg. units, th e  circuit 
being as shown in Fig. lib .

If  th e  trip le  pole sw itch is 
no t used a sw itch type pot. 
m ay be used.

was too m uch, the  set oscillat­
ing over the whole band so th e  
tap  was sh ifted  to £ tu rn  by 
by bringing the  e a rth  end of 
the  coil across the  centre, as  
shown in Fig. I la . The in ­
crease in  sensitivity was evi­
dent and effectively m ade up 
for the  change in  the  speaker.

I t  may be possible to receive 
more d is tan t sta tions by th e  
use of th e  l  tu rn  tap  and  a  
potentiom eter in  the  screen 
supply to the  6J7, as th is  woul« 
allow the  regeneration  to be 
controlled. The circuit d ia­
gram  of the  two sta tion  re - , 
ceiver is shown in  Fig. n a .

The whole cost of the se t 
is only a few pounds, and  m ak­
ing it  should give a certa in  
feeling of experim ent, as no 
s tan d ard  coils are  used. The 
set has th e  advantage of re ­
quiring no aerial and is light 
in  weight. The new Rola 
6-9L speaker would probably 
be excellent for the  set as i t  
has a high sensitivity.

5" - 4 - 4
-W -
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RADIO THEORY COURSE—Part 7.

Sound Reproduction
In our series of theory we now come to the subject 
of reproducing sound waves from the receiver by 

means of headphones or loudspeaker.

THE earliest form of 
sound reproducer was 
the  simple earphone 

developed for telephone p u r­
poses. The simple form has 
a  bar m agnet w ith  a  coil su r­
rounding one end and  a  steel 
d iaphragm  (a th in  steel sheet 
fixed a t  th e  edges) placed to 
ju s t clear th e  pole and  coil. 
The pull of the  magi>et causes 
th e  d iaphragm  to dish in ­
w ards slightly a t the  centre 
and  any curren t in  the coil 
will cause an  increase or re ­
duction of th e  m agnet s tren g th  
so th a t  the  a ttrac tio n  on the 
d iaphragm  will increase or 
decrease slightly. This will 
cause a varia tion  in the 
am ount the  diaphragm  is 
dished and th e  resulting move­
m en t will produce a ir  move­
m ents to c^-respond w ith the

■.V.V.V.V.W.V.V.W.VA*J

By
W. S. LODNEY,
Barkly Street,

Sale, Vic.
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cu rren t variations. These air 
movements, if rap id  enough, 
will travel th rough  the  a ir as 
sound waves, and, in  the case 
of the  radio signal, will be 
sim ilar to th e  sound waves 
reaching th e  m icrophone in 
th e  radio s ta tio n  or recording 
studio.

The Ear-phone.

There has been little  change 
in  th is  type of ear-phone over 
the  years, the  only refinem ents 
being th e  use of more effec­

tive m agnet m ateria ls and  
using horse-shoe shaped m ag­
n ets  w ith a  coil on each pole. 
This has increased th e  effi­
ciency and power handling 
capacity of th e  unit. Fig. 1 
illustra tes th e  two types of 
phone. In  general two units 
connected in  series are used for 
radio work as th is  allows the 
use of both ears and  helps to 
exclude outside sounds.

Dynamic Ear-phones.

D uring the  last war dynamic 
types were produced but little 
has been seen of them  on the  
general m arket. Hearing aids, 
w hich m ust use ear-phones 
generally use very sm all units, 
bo th  for reasons of appear­
ance and  lightness, and these 
generally are  fitted  into a 
moulded ear plug. Some of 
these are sm all examples of 
th e  simple m agnet and  coil 
type bu t m any m odern types 
are  using crystal ear-pieces. 
These operate on the  principle, 
common to m any electrical 
laws, th a t  if a  given motion 
causes a voltage and  current, 
then , a voltage and  leurrent 
will cause a  motion. In  p a rt 
one the  piezo-electric effect 
was m entioned—th a t  is, flex­
ure of a piezo-electric crystal 
will produce a  voltage, then, 
application of a  voltage will 
cause the  crystal to bend (or 
tw ist, depending on th e  cut of 
th e  crystal) and  th is  movem ent 
can cause a ir m ovem ent .

£AR PHONES.

M a y  n e t

O O l/B L E  POLE  
T Y P E
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THEORY 'i /
(Continued)

The Loud-speaker.

Early radio receivers were 
used only w ith ear-phones, 
but, as th e  ou tpu t streng ths 
increased loud speaking sets 
were constructed. E a r l y  
speakers were merely large 
phones, to  w hich were a t ­
tached  horns of more or less 
exponential shape. Fig. II.

The horn  speaker h ad  m any 
lim itations for home listening. 
Firstly, the  reproduction of 
bass notes was only fair, due 
to th e  lim ited power handling 
capacity of th e  driving un it 
and  to  the  sm all horns on m ost 
■speakers. A large horn  is 
necessary for the  reproduction 

. of low notes. The sound ou t­
pu t also was lim ited by the  
power handling capacity of the  
speaker; to  produce a  large 
am ount of sound there  m ust 
be considerable d iaphragm  
movem ent, and the sensitivity 
under these conditions was, 
therefore, low, th is  in  tu rn  
tended  to reduce the  sound 
for a  given signal, or resulted 
in  the  overloading of th e  ou t­
pu t valve w ith consequent dis­
tortion . Some types h ad  an  
ad justm en t so th a t  the  dis­
tance between the  poles and 
th e  d iaphragm  could be ad ­
justed for the  best com pro­
mise between fidelity and  sen­
sitivity.

Cone Speakers

To some ex ten t th e  moving 
iron  driving un it replaced the  
h o rn  speaker as it  could handle 
g rea te r power and had  a better 
low note response. Fig. I l l  
illustra tes th e  principle of th is 
u n it w hich was u s u a l l y  
a ttach ed  to a large fabric d ia ­
ph ragm  or to a stiffened 
paper cone in  a suitable baffle.

Various o ther types of 
speaker were used a t different 
times, probably the m ost in ­
teresting  being the condenser 
speaker which consisted of a 
tigh tly  stre tched  m etal foil 
d iaphragm  separated  by a 
sm all gap (and an insulating 
sheet) from  a fixed perforated  
plate. A h igh  poten tia l was 
applied between the p late and 
foil so th a t  the  foil was 
a ttrac ted . This voltage was

varied by the  audio output of 
the  receiver and, of course, the  
a ttrac tio n  varied sim ilarly 
giving a sim ilar effect to the  
variation of m agnetic r- frac ­
tion in  the  headphones. These 
speakers were made up in  
large sizes—several feet square 
but were little  used as the  de­
velopm ent of the  dynam ic 
speaker displaced most ofher 
typ?s.

To understand  the  o p e ra '

V .V .V .V .V .V .V .V .'.V .V .V .V .V .V .V .'.V .V .V .V .V .V .’.V A
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tion  of the dynam ic speaker 
one m ust bear in m ind two im ­
p o rtan t rules given in  P a r t I.

These a re :—
(a) If a conductor moves in 

a  m agnetic field so th a t it 
cu ts the lines of force of th a t 
field there will be a voltage 
induced in th a t  conductor; the 
m agnitude of th a t  voltage be­
ing proportional to th e  ra te  a t 
which th e  lines are cut, and  
the  direction of the  voltage is 
given by Flem ing’s rig h t h and  
rule.

(b) If a conductor carry  a 
cu rren t in  a  m agnetic field 
th en  there  will be a force on 
th a t  conductor; th e  m agni­
tude of the  force being pro­
portional to the  curren t, the  
leng th  of the  conductor and 
th e  field streng th , and the 
direction being given by Flem ­
ing’s le ft h and  rule.

Electro-mechanics.

Fig. IVa and b illustra te  
these rules showing a single 
conductor in a  simple field. A 
study of these two diagram s 
will show th a t  the  m otion is 
such th a t  it  will induce a 
voltage in  the  conductor in 
such a  direction as to  oppose 
the  flow of cu rren t which 
caused the m otion. These two 
effeets combine in  th is  m anner 
—if the  conductor were free to 
move w ithout restric tion  and  a

potential of 1 volt was applied 
across its ends there  would bft 
a large cu rren t flow (the re­
sistance of the  conductor is 
very low). This would produce 
m otion, and, if we assume no 
resistance to m otion, the  ra te  
of movem ent would be such 
th a t  there  would be induced in 
the  conductor an  e.m.f. of 1 
volt. This would oppose the 
applied e.m.f. and, in  conse' 
quence reduce the  curren t to 
zero. In  practice there  m ust 
be some resistance to motion 
and the conductor would th en  
move more slowly so th a t  the 
induced e.m.f. is less th a n  th a t  
applied, the  difference being 
such th a t  it will send enough 
cu rren t th rough  the  resistance 
of the conductor to overcome 
the  opposition to m otion. The 
energy consumed being equal 
to  the  product of the  cu rren t 
and the applied e.m.f.

The energy equations being 
as follows:—

Energy pu t in  =  E I  T 
Work done by moving con­

ductor =  E ’ l T

Loss in resistance of con­
d u c to r ^  (E-E’) IT  or =  I2R T..

The curren t is given by I — 
(E-E’)/R
W here E =  applied voltage 

E’ =  induced voltage 
T =  tim e
I =  cu rren t 

R - resistance.
The voltage E’ is generally 

term ed the back e.m.f. and in 
any well designed electrical 
equipm ent is very nearly  equal 
to the  applied e.m.f.

Dynamic Speakers.

Instead  of using a  single 
stra ig h t conductor the  dyna­
mic speaker uses a coil of wire 
in  a  rad ial field, the  rad ial 
field being obtained by the  use 
of an  annu lar a ir gap between 
th e  two poles of a m agnet; 
some soft iron being used to 
make up the  m agnetic circuit 
between the poles of th e  m ag­
net and the  an n u lar gap.

Fig. V shows th ree  different 
m agnet constructions/ -used—
(a) is an  electrom agnet; (b) 
and  (c) are perm anen t m agnet 
types; (c) using a  hollow 
cylindrical m agnet and  (b) 
using a solid m agnet and  soft 
shell. The coil of the  electro­
m agnet can be used as a filter 
choke in  A.C. sets.

A little  consideration will 
show th a t  the  coil will tend  to 
move bodily along th e  direction 
of the  axis of th e  m agnet if a  
cu rren t is passed th rough  it 
and the  cone is a ttached  to

(Continued on next page)
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(Continued)

th is  coil which is called the  
voice coil. Now the  voice coil 
an d  cone are supported quite 
freely in  th e  air gap, there  be- 
Ing (theoretically  a t  least; 
only sufficient stiffness to 
m ain ta in  the  coil in the  air 
gap so th a t  any tendency to 
m ovem ent will only be resisted 
by the pressure of th e  cone on 
th e  air.

Cone Movement.

If  an  a lternating , or speech 
frequency, voltage be applied 
to  th e  voice coil it  will move 
back and fo rth  in  the  a ir gap 
in  a  m an n er to  correspond to 
th e  variations in  voltage and  
th is  will cause a ir movement, 
or sound waves to  be em itted 
so th a t  we can convert the  
electrical energy in to  sound 
waves, w hich is th e  principal 
requirem ent of a  speaker.

There is, however, another 
im portan t aspect of th is  coil, 
m agnet, cone system  w hich we 
m ust consider.

I t  will be realised th a t  the  
speaker acts as a load on the  
valve w hich drives it, being 
supplied w ith power a t  various 
frequencies and  in  varying 
am ounts.

We can  assume th a t, w ithin

THEORY ' its power handling capacity, a 
speaker is linear in  operation, 
th a t  is, the  ra te  of m ovem ent 
of th e  cone is proportional to 
the  cu rren t in  the  voice coil. 
In  th is case the induced volt­
age (the back e.m.f.) is also 
proportional to the  curren t, 
being proportional to the ra te  
of motion.

Power Output.

T hen th e  power ou tpu t from 
th e  speaker is given by W ’ =  
E ’ I  W ’ being th e  sound ou t­
pu t in w atts, and  th e  in p u t is 
g reater by the resistance io ss 
W =  E ’ I  +  I 2R W being power 
input.

But E ’ =  KI2 
th en  W =  P K  +  PR  

=  P (K + R )
The te rm  K + R  is generally 

term ed the  im pedance of the  
speaker, being sim ilar in  n a tu re  
to im pedance in  an  a lte rn a tin g  
cu rren t circuit and  to  dis­
tinguish  it  from  th e  resistance 
of the voice coil w hich should 
be m uch lower. This is dis­
tinguished by the  symbol Z.

In  practice the  im pedance of 
a  speaker voice coil varies 
som ew hat w ith frequency, the 
am ount of variation being a 
function of the  cone size and 
m aterial, th e  baffling, which 
is most im portan t a t  low fre ­
quencies as it  controls the  
loading on the  cone, and  the

general design of the  speaker 
air gap, etc. In  order to  off­
se t to some ex ten t th e  loss of 
loading a t low frequencies due 
to  the  use of sm all baffles 
m any m odem  speakers have 
ra th e r  stiff suspensions, which 
have the  effect of giving a 
pronounced resonance a t  some 
low frequency -— dependent 
largely on the  size of the  
speaker and its  use. Small 
speakers such as 5in. un its 
have a cone resonance a t about 
120 cycles per sec., 6in. about 
105 c.p.s., 8in. about 90 c.p.s., 
and 12in. from  45 to  75 c.p.s.

J»
Cone Construction.

The cone used on a dynam ic 
speaker is, in  m odern practice, 
of felted flax, or some sim ilar 
m ateria l, moulded to shape. 
Some of the  older types used a 
cone w hich was cu t from  the  
fla t and  th e  join cem ented, 
care being taken  th a t  th e  join 
was a  curved line. The voice 
coil may be wound on a  pro­
jecting cylindrical section of 
the  cone centre, or, more usu­
ally, wound on a  special fo r­
m er and  cem ented to  the  
cone. As th e  voice coil m ust 
move freely in  th e  m agnet a ir 
gap some m eans of centreing 
m ust be provided. This is 
usually done by a  spider, which 
is usually of bakelite cut as 
shown in Fig. VI or by the  
use of a corrugated ring. The 
cone is supported a t  the  outer 
edge by a  flexible ring of 
cham ois lea ther or sim ilar 
m ateria l or by a  corrugated 
edge on th e  cone. These two 
supporting points ensure th a t  
th e  voice coil can  only move 
axially,. Most m odern speakers 
have a dustproof voice coil 
assembly w hich prevents any 
sm all m etal particles reaching 
the  a ir gap where they  would

/r ch
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stick and cause rattling and 
buzzing.

Baffling.

Much has been said about 
loudspeaker baffling, bass re ­
flex enclosures, etc., but a 
good rule for all general cases 
is to  m ake the  p a th  from  the  
back to th e  fro n t of th e  cone 
as long as possible, consistent 
w ith  available space and the  
speaker characteristics. The 
reason for th e  baffle is th a t, 
a t  low frequencies, th e  com­
pression wave from  the  fron t 
of the  cone has a  tendency to 
simply travel round the  edge 
of the  speaker and  occupy th e  
space ju st vacated by th e  cone 
in  moving forw ard to  m ake 
th a t  compression.

Sound Waves.

As sound waves travel com­
paratively  slowly, i t  is only 
necessary to  m ake the  p a th  
long enough for th e  cone to  be 
moving back before the  com ­
pression wave from  th e  fron t 
of the  cone reaches the  back. 
T his m eans th a t  the  distance 
from  cone fro n t to  cone back 
should be half the  wave length  
of th e  lowest frequency to  be 
reproduced. This distance may_ 
be calculated from  th e  rule—.

V =  Lf. 
or L =  V/f. 

w here V =  the  velocity of 
sound in  air,

=  1100ft. per second. 
L =  the  w avelength of 

of the  sound in  ft. 
f =  the  frequency in 

c.p.s.
For exam ple:—
To reproduce a frequency 

of 50 c.p.s. the  speaker baffle 
would have to  be large enough 
to  m ake th e  distance from  
fro n t to  back of the  cone 11 ft.

D =  i  L
and  L =  1100/f. 
th e n  D =  1100/2f.

=  1100/2+50 
=  11 feet.

Then, assum ing th e  speaker 
to be in  th e  cen tre  of th e  
baffle the  baffle would have 
to be l i f t ,  in  diam eter. Strictly 
the  distance from  th e  fron t to 
back should be m easured from  
the  cone edge and  th is  would 
increase the  baffle to  l i f t ,  plus 
the  cone dia. (not the  speaker 
dia. as the cone is usually l i in . 
to 2in. sm aller th a n  the  nom ­
ina l diam. of the  speaker).

I f  th e  frequency lim it is 
raised to 120 c.p.s. (for example 
a  5in. speaker) th e  distance 
m ay be reduced to  4 .6ft. This 
is still m uch more th a n  the  
d istance used in  sm all re ­
ceivers using these speakers, 
even allowing for the  increase 
due to  the cabinet sides and 
the  valves, etc., w hich tend  to  
increase the  sound p a th  length  
by obstruction. I t  m ust be re ­
membered, however, th a t  th e  
ear is not sensitive to  very low 
(or very high) frequencies a t

low volume levels. In  conse­
quence a  speaker on a  baffle 
having an  effective p a th  
leng th  of about four fee t is 
am ple for general hom e listen ­
ing. If  you w ant to  listen  to  
very high, or very low fre ­
quencies you m ust operate a t  
h igh  volumes and have a  very 
large baffle. Even th en  the  
neighbors m ight no t like your 
music. If  you are able to  do 
so a speaker fitted  in to  a  wall 
between two rooms or in  the  
ceiling will give a perfect 
baffle—provided the  rooms 
have no t any pronounced re ­
sonances.

Even a baffle as small as 4ft. 
diam. would be wasted on a  
speaker having a  n a tu ra l re ­
sonan t frequency m uch above 
120 c.p.s. as the  speaker re­
sponse falls off rapidly a t  fre ­
quencies below its  cone reson­
ance.

No discussion of speaker 
• baffling would be complete 

w ithout some m ention of the

(Continued on next page)
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(Continued)

helm holtz baffle. This system  
consists of a special speaker 
having  a  particu larly  freely 
supported cone w h i c h  is 
m ounted  in  a completely closed 
box of definite size. This box 
has th e  property of greatly im ­
proving the  loading a t  th e  
lower frequencies. Using one 
of the  specially designed 
speakers (fundam ental cone 
resonance is about 17 c.p.s.) 
a n d  th e  appropria te  helm holtz 
resonato r a  frequency range 
from  about 20 c.p.s. upwards 
m ay be obtained w ith a un it 
about 18in. cubed. This is a 
great im provem ent on any 
other system  as regards size.

THEORY There is one other type of 
dynam ic un it which m ust be 
m entioned and  th a t  is the  
dynam ic driving un it used in 
public address and  sim ilar 
applications. This consists of 
a powerful m agnet—usually a 
perm anen t m agnet—sim ilar to 
th a t  of the  ordinary perm an­
en t m agnet dynam ic speaker, 
bu t here th e  resem blance 
ceases. The cone of the  ordin­
ary  speaker is replaced by a 
sm all diaphragm  of fabric or 
m etal. The voice coil m ay be 
sim ilar to th a t  of a norm al 
speaker but more usually is of 
m uch more solid construction. 
One type is wound .of narrow  
alum inium  strip  on edge, the 
tu rn s  being cem ented together 
to m ake them  self-supporting. 
The diphragm  m ay be flat, but

is generally corrugated in  some 
m anner to  increase the  edge 
flexibility and  may be shaped 
to give b etter coupling to  the 
horn  w hich is necessary to load 
the  un it in use. These horns 
are of exponential form  and  
s ta r t  w ith a quite sm all throat, 
to  su it the  driving unit, in ­
creasing exponentially in  cross 
section to the  required flare 
diam eter. These units, if pro- 
perly constructed are m uch 
more efficient th an  an  ordinary 
cone type dynam ic w ith a 
baffle and, in  addition to be­
ing able to  handle considerable 
power, are directional in  ch a r­
acter. This diredtional p ro ­
perty  allows more efficient use 
of the  power of the  am plifier 
and reduces the  tendency to 
feed back to the  m icrophone.
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Impedance Matching

The term  voice coil im ped­
ance was referred  to earlier in 
th is  article bu t no m ention of 
values was made. A little 
though t will show th a t, as the 
coil can only have com para­
tively few tu rns, it  can  only 
have a sm all im pedance. Prac* 
tical values vary considerably 
ranging  from  about l  ohm to 
20 or so. Sm all speakers usu­
ally have voice coil im pedances 
in  th e  order of 3 ohms. (Rola 
3in., 5in., and  6in. are 3.7 ohms 
—a t 400 cycles per sec.) Larger 
speakers show more variation 
—8in. speakers range from  1 
ohm  to 8 ohms for different 
makes, 12in. speakers may 
have even h igher im pedances 
(Rola 12in., 2 or 8 ohms; Mag- 
navox, 6.5 ohms; A.W.A., 12 
ohm s; and Goodmans, 15 
ohm s).

As the  ou tpu t valve of any 
receiver is designed to  operate 
in to  some definite load im ped­
ance—a load differing greatly  
from  th e  designed value will 
cause loss of sensitivity  or will 
increase the distortion. P en­
tode valves are  m uch more 
critical of the load im pedance 
th a n  are  tra d e s . The actuai 
value *of im pedance varies from  
2500 ohms to  2500 ohms for

single ended amplifiers, while 
push-pull am plifiers require 
loads from  3200 ohms to  3500 
ohm s w ith a cen tre-tap .

As the  voice coil im pedance 
cannot be connected directly 
in  th e  ou tput valve p la te  cir­
cuit it is convenient to use a 
transfo rm er to  couple th e  coil 
to  the  plate. This transfo rm er 
m ust have the  correct ra tio  to 
give the  im pedance m atch  de­
sired, and  in  addition  m ust be 
so designed th a t  th e  valve 
p late  cu rren t will no t cause 
sa tu ra tio n  of the  iron  circuit.

Transformer Ratios.
The tu rn s  ra tio  to  give any 

desired prim ary im pedance 
m ay be calculated if the  voice 
coil im pedance is known.

Np/Ns =  /ZpTZs"
Np =  Pri. T urns 
Ns =  Sec. Turns.

For exam ple: A speaker hav­
ing a voice coil of 2 ohms im ­
pedance is to  be m atched to  a 
valve requiring a load of 5000 
ohms

th en  Np/Ns =  /5000/2 
=  /2500 
_  50 to 1.

Then, if the  prim ary  was 
wound w ith 2800 tu rns, the  
secondary would have to  have 
2800/50 or 56 tu rns.

Back numbers contain- 
the previous instalments 
of this series are avail­
able at 1/'- each, post free.

W W flflfl/W W V V W W W W V W

The reason for th is  law  is 
best shown by m eans of a  
num erical example—

Consider a  6V6 valve oper­
ating  in to  a load of 5000 ohms.

I f  th ere  is a  p late  voltage 
swing of 100 volts there  will 
be a  p la te  cu rren t change of 
20 ma.

i.e. I  =  E/Z
=  100/5000
=  .02 am p. or 20 ma. 

Peak instan taneous power 
will th en  be given by 

W =  E l
=  100 X .02 
=  2 w atts 

o r W =  E2/Z
=  100 X 100/5000 
=  10000/5000 
=  2 watts.

Now, if we assume th a t  there  
is no power lost in  the  couplin 
transfo rm er the  sam e peak 
power would be dissipated in  
th e  speaker voice coil. I f  the

(Continued on next page)
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(Continued)
coil has an  im pedance of 2 
ohm s th en —

W =  e2/z  (e and  z be~ 
ing secondary 
voltage and  im ­
pedance) 

th e n  2 =  e2/2 
or e2 =  4

and  e =  2.
This gives a tu rn s  ra tio  of 

100/2 or 50/1 as calculated be­
fore.

A lternatively—equating th e  
equal powers we get 

W =  E2/Z
an d  W =  e2/z
or E2/Z  =  e2/z  

and  E2/e 2 =  Z/z 
(E /e )2 =  Z/z 

therefo re  E /e  =  the  sq. root of 
th e  im pedance ratio .

Multiple Speakers.
This rule allows th e  deter- 

m ination  of the  ra tio  for cases 
w here several speakers having 
sim ilar, or different voice coil 
im pedance may be operated 
off a  single transfo rm er singly 
or in  com bination yet th e  load 
rem ains constant.

For exam ple: A transfo rm er 
is required to  m atch  a  5000 
ohm* inpu t to  two speakers 
having v /c imps, of 2 and  6 
ohms.

(a) the  two speakers are to 
receive the  sam e power;

(b) the  two ohm  spkr. is to 
receive 3 times th a t  of the  6 
ohm;

(a) ( e ’ ) 2/ z > =  (e”)2/z”

THEORY and  E2/Z =  (e ’ ) 2 /  z ’ +  
(e”)2/z” 

substitu ting  values we get—
' (e’)2/2 =  (e”)2/6 

or e”/e ’ =  /3
=  1.73 to  1 

and  E2/5000 =  2)e”)2/6 
E /e” =  /5000/3 

=  /1666 
=  41 to  - 

Assuming a  2800 tu rn  p rim ­
ary as before th en  th e  sec­
ondary will be—

2800/41 =  68 tu rn s  for 6 ohm 
spkr.

The ta p  will be a t 1/1-73 of 
th is  or a t  39 tu rns, for 2 ohm

(b) (e’)2/2 =  3 X (e”)2/6 
an d  E2/5000 =  4(e” )2/6

E 2 / e ” 2 =  5000 X 4/6 
E /e” =  57.7 to  1; 

also as e’ =  e” th ere  will 
no tap .

The secondary will have 49 
tu rns.

If the  6 ohm speaker were 
to  receive th e  m ost power in  
case (b) the  secondary will 
have 93 tu rn s for th e  6 ohm 
speaker and  will be tapped  a t 
10 tu rn s  for the  2 ohm 
speaker.

The voice coils singly would 
require 97 tu rn s  and  56 tu rns 
for th e  6 and  2 ohm  coils re ­
spectively.

Although th e  foregoing may 
appear complex a little  study 
will show th a t  it  is simply a 
case of equating inpu t and 
outpu t powers assum ing no 
loss, and  solving th e  equations 
so obtained.

W here th ree  or m o r e  
speakers are  to  be used sim i­

lar rules could be employed 
w itn, of course, more equa­
tions, bu t there  is a sim pler 
and more effective m ethod 
w hich is also safer and  more 
efficient where large powers or 
long leads are involved, th a t  is, 
the  use of a stan d ard  resist­
ance line, usually 500 ohms.

The use of 500 ohm lines.

The use of some s ta n d a rd  
line im pedance greatly sim pli­
fies calculations and  has sev­
eral o ther advantages, p a rtic ­
ularly  where long lines are  in ­
volved. 500 ohms h as  been ac­
cepted as an  a rb itra ry  s ta n d ­
ard, probably because th e  
P.M.G. use lines of about th is  
im pedance. Any other value 
m ay be used if desired bu t 
transfo rm ers are available 
from  stock for 500 ohm  work. 
The advantage for long lines 
is seen if the  voltages and  
curren ts are calculated for the  
ordinary  2 ohm  voice coil.

Im pedance of voice coil =  2 
ohms. Power per speaker 
(say) =  5 w atts. But W — E2/R  
or =  I 2R. Substitu ting  we get 
E =  3 .15  volts and  I  =  1 .58  
amps.

If  the speaker is to  be 100 ft. 
from  th e  am plifier th e  leads 
could no t be ru n  from  the  
plates bu t m ust be a t  voice 
coil voltage. Now wire of 
about 20 s.w.g. could easily 
carry  the  curren t bu t 200 ft. 
of 20 s.w.g. wire would have a 
resitance of 1.57 ohms w hich is 
fa r  too high as alm ost ha lf the 
power would be lost in  th e  
leads. By using 500 ohm 
lines the  transfo rm er on the  
am plifier is arranged  to  oper­
a te  into 500 ohm load and  th e  
speaker is fitted  w ith a second 
transfo rm er to  m atch  th e  
voice coil to 500 ohms. This 
second transfo rm er is quite 
efficient as no d.c. is presen t 
and the  lam inations can be in ­
terleaved to give best results.51 W f  ATTENUATOR ■
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T he voltage and  cu rren t in  the  
500 ohm  line would only be 
50 volts and  1/10 amp. respec­
tively, and  th e  power loss in 
th e  line would be negligible. 
There is one point, however, 
which is im portan t, the  volt­
age, which, being over 32, 
m akes it necessary to ru n  the  
leads in  vulcanised india rub­
ber (V.I.R.) or tough rubber 
insu lated  wire.

As line to  voice coil tran s- 
form ers are available in  a 
variety  of line im pedance it  is 
a  com paratively simple m a tte r 
to  arrange for several speakers 
to  be supplied from  a 500 ohm 
line so th a t  any desired power 
d istribu tion  is obtained.

If the speakers are each to 
have equal powers th e  tra n s ­
form ers used on them  will each 
be N tim es 500 ohms, where N 
is the  num ber of speakers, and 
they  are simply connected in 
parallel.

Alternatively, if 1, 2 or 4 
speakers are  to  be used th en  
transfo rm ers m atched to  500 
an d  250 ohms could be used 
(tapped types are available 
and  connected so th a t  two 250 
ohm  units are in  series when 
two transfo rm ers are used or 
th e  four (on 500 ohm taps) are 
connected in  series paralel 
w hen all are used.
U n b alan ced  P ow er D istortion

W hen several speakers are 
required to supply power in  
unequal am ounts, for example- 
in  a factory where some rooms 
are  quieter th a n  others, a sol­
u tion is com paratively simple.

For exam ple: An installation  
consists of 6 speakers to be 
driven as follows:

3 a t  10 w atts each,
2 a t  7 w atts each,
1 a t 3 w atts.

Total power =  3 x 10 +  2 
x 7 + 1 x 3 

=  47 watts.
Now line voltage E is given

by—

E2 =  Wz
=  47 x 500
=  23500 volts 

squared. 
This gives a value of 153 

volts and  th e  line m ust be in ­
sulated  accordingly.

Now W =  E2/Z 
th e n  Z2 =  E2/W ’ where 

W’ and Z’ 
are  speaker 

w atts a n d  
im pedances. 

For 10 w att speaker—
Z =  23500/10 

- 2350ohms 
For 7 w att un it—■

Z =  23500'7 
=  3360ohms 

For 3 w att un it—
Z =  23500/3 

=  7800ohms 
As these values are not 

s tan d a rd  th e  n earest even 
values can  be substitu ted  w ith 
little  error.

Try 10 w att un its 2500 ohm 
im pedance.

7 w att un its 3500 ohm 
im pedance.

3 w att un its 8000 ohm 
i m p e d a n c e  (7500 
would do).

These are all slightly higher 
th a n  the  calculated values so 
th e  d istribution  of power 
would be very nearly  as re ­
quired.

The to ta l im pedance of the  
paralleled un its is given by 
th e  rule—•

1/Z =  1/Z’ +  l /Z ” + etc.
=  1/2500 + 1/2500 +  

1/3500 +  1/3500 + 
1/800

=  8 X .0004 + 2 X 
.000286 +  ..000125

- .001897 
and  Z - 527 ohms.

This is quite close to  the  
required 500 ohms and  is a 
m uch more economical m ethod 
th a n  using equal power to 
each speaker and  fitting  a tte n ­
uato rs on th e  low powered 
speakers. This m ethod would 
require a to ta l am plifier power

i ■■ X

of 6 x 10 w atts, the  difference 
between the 47 w atts used an d  
th e  60 being lost in  the  a tte n ­
uato rs w hich are  purely loss 
type controls.

W hen it is necessary to  be 
able to  vary the power to  any 
speaker then  an  a tten u a to r is 
th e  only solution. The best 
a tten u a to rs  use several ganged 
variable resistors, th e  tap e rs  
being arranged  so th a t  the  
im pedance presented to  the 
line is constant. As these may 
have to dissipate considerable 
power they are  wire wound 
u n its  and are fairly  expensive. 
A simple a tten u a to r for low 
power use m ay be m ade up of 
two rheostats, one about th ree  
tim es and  th e  o ther about ten  
tim es the im pedance of the  
line (or voice coil, if the 
speaker is fed a t  voice coil 
level) connected as shown in  
Fig. VIII, a stop being a r ­
ranged so th a t  Rj canno t be 
reduced below the  line im ­
pedance. In  practice th e  im­
pedance to th e  line is slightly  
h igh  a t  mid-volum e bu t the 
a tten u a to r is simple and  gives 
a  fa ir  range—no off position, 
being useful w here (two 
speakers are being used with 
th e ir  voice coils in  parallel 
across a tapped tran sfo rm er 
designed for one or .two 
speakers. If  a second speaker 
is simply paralleled to  the  ex­
isting  one a simple series re ­
sistance is enough, in  fac t is  
best.

GENUINE G. E. VACUUM 
MOUNTED CRYSTALS, 100 
and 1000 K/cs., available a t  
|5 /5 /- ,  plus sales ta x  (8/9) 
each. Suitable Bendix and  
o ther frequency m eters from 
R. H. Cunningham  and  Co., 
62 S tanhope Street, M alvern, 
Vic. UY62"!4.
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RECORDING
(Continued from page 16)

recorded m atte r and  a t  th e  
sam e tim e keep the  hum  and  
needle scra tch  a t a low level, 
w here i t  is no t troublesome.

Frequency range plays a 
big p a rt in  th e  characteristics 
of the cutter. H igh quality 
cutters usually have a  wide 
range of frequency, while poor 
cutters have a restric ted  range. 
A good cu tte r will probably 
have a  range from  about 50 
c.p.s. to  about 8,000 c.p.s. Poor 
cutters often respond only to  
frequencies in  the  middle reg­
ister, th a t  is, from  about 500 
to 30,000 c.p.s. This m akes the 
reproduced sound h a rsh  to  the  
ear. W here a  cu tte r h as  a 
good, wide range, and  is not 
particu larly  sensitive to any 
one or more bands of fre ­
quencies, it is said  to have a 
flat response. Poor cu tters  m ay 
be sensitive to h igh  frequencies, 
others to  low frequencies and 
others to  the  middle notes of 
th e  m usical register. None of 
these qualities are desirable, 
consequently a poor cu tte r 
should be avoided when good

Servicemen — Students 
Amateurs 

B L U E PR IN T S  
Now  Available

Any circuit drawn up from your 
rough copy or from the wide range 
on my files. Prints of any circuit 
from a crystal set to an F.M. or Tele­
vision Receiver, including all types 
of test equipment, can be supplied 
for 3/- per print, post free.

Special circuits based on those odd 
valves and components in your Junk 
box designed and drawn up for 0/- 
per print, post free.

J  R. J. W ATSO N
8S BOTTINQ STREET 

ALBERT PARK 
SOUTH AUSTRALIA

reproduction is being sought 
a fte r  from  your recordings.

Coupled w ith the  cu tte r is 
th a t  a ll-im portan t, although 
small, piece of equipm ent, the  
cu tting  stylus. W ithout the  
stylus the  cu tter is useless. 
Figure 6 shows the  th ree  m ost 
commonly used cu tting  styli, 
the  steel, the stellite, and  the 
sapphire. The actual usable 
cu tting  life of a steel stylus 
varies, but on the average, the 
steel stylus can be used for 
about 30 m inutes of recording 
tim e. As the  styli ‘‘age,” the  
surface-noise level increases. 
A stellite stylus m ay be used 
for two hours or more cutting 
time. The sapphire is cap­
able of cu tting  for anyth ing  up 
to seven hours, before th e  cut 
begins to go grey. Figure 7 
shows the  proper dim ensions 
for a  cu tting  stylus and  groove 
depth. The cu tting  angle is 
extrem ely critical in  cu tting  
discs. The vertical cu tting  
face of the  stylus should make 
an  angle of exactly 90 degrees 
w ith th e  un -cu t surface of the  
blank. See Fig. 8. W hen th is 
angle is more th a n  90 degrees 
i t  is referred  to as the  dig-in  
angle, when less th a n  90 de­
grees, as the drag-angle. The 
cu tting  angle can be adjusted  
in  a  variety  of ways, by loosen­
ing the  m ounting and  raising 
or lowering the head, by use of 
a  screw adjustm ent, etc., th is  
can only be ascertained by ex­
am ining th e  particu lar piece 
of equipm ent you happen  to 
have. The point rem ains, 
however, th a t  the angle m ust 
be as near as possible to 90 
degrees, to  keep noise level 
down. W hen the  angle has 
been determ ined, and  fixed, it 
need no t be altered.

D epth of cut is m uch more

difficult to determ ine, although 
not so difficult to set. The 
only drawback being th a t  it  
has to be altered  for each 
stylus, each type of blank and 
for different applications. 
P roper and  correct dep th  of 
cut can  only be ascertained by 
m aking a  few test cuts. The 
m ost simple m ethod, and pos­
sibly the  m ost accurate, except 
the  use of a  m icrom eter, is to 
use a microscope or powerful 
m agnifying glass. On exam ­
ination, the  ra tio  of the  groove 
w idth to  the  un -cu t land, 
should be in  th e  approxim ate 
ratio  of 60 per cent, groove; 
50 per cent. land.

W hen the  groove is too shal­
low, poor track ing  results, the 
pick-up failing to follow the 
grooves and jum ping out. W hen 
the  cut is too deep, over­
cu tting  and  cu tting  th rough  
give a lo t of trouble. W ith the  
above m entioned ratio , th e  
depth  of cut is approxim ately
0.002in. This allows all norm al 
sounds to  be recorded a t th e ir 
norm al level, w ithout over­
cutting. The m ethod of ad ­
justing the  depth of cu t also 
varies w ith individual m a­
chines, consequently we won’t  
describe the  process, suffice to  
say th a t  it  is usually accom ­
plished through  the  use of 
screw adjustm ent, lowering or 
raising the head, or by use of 
counterw eights on the  back of 
the  carriage.

Our next p a rt will deal w ith 
amplifiers, recording levels, 
frequency response, and  other 
angles on the electronic side 
of th e  recording.
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FOR TRANSMITTING

The Single-Wire Antenna
Much has been done about the design of compact 
aerial arrays, but there is much to be said for the 
long single-wire antenna, if you have the space in 

which to erect it.

THE long single wire a n ­
ten n a  does no t receive 
particu larly  m uch a t ­

ten tion  in  ham  circles today. 
A lthough no t highly publicised, 
th e  long wire is well worthy 
of consideration when you 
have the  space to erect it. In 
th e  class of long wires, we have

W A V .V .V .V .V .V .V .W .W

By
JOHN McLEAN BENNETT 

V .V .V .V .V .V .V .V .V .V .V .',

th ree  specific types, all of 
w hich exist in both simple and 
complex forms.

We have th e  single wire, Vee 
and  Rhomic. Of these three, 
we are concerned w ith the long 
single wire.

The actual gain from  a small 
long wire, about two wave 
lengths long, is relatively low 
com pared w ith stacked arrays, 
collinear arrays arid sim ilar 
systems. However, w h e r e  
plenty  of space is available a 
long wire, four or more wave­
lengths long, is ideal for m ulti­
band operation, and  has excel­
len t directional characteristics. 
W hen the  length  of th e  a n ­
ten n a  has reached the  four 
w avelengths m ark th e  gain is 
approxim ately th ree  db., or 
equal to  twice the  tran sm itte r 
power.

The m ain  lobes on a long 
single wire are concentrated  
som ew hat to the  ends of the

an tenna . The smallj m inor 
lobes in  the p a tte rn  have a 
m axim um  rad iation  In tensity  
approxim ately equal to  th a t  
from  a simple half-w ave di­
pole. The nulls around the 
lobes are ra th e r  sharp , a l­
though  sometimes slightly ob­
scured, in practice, by irregu­
larities in  the p a tte rn .

The long wire will be reson­
a n t so long as it  is an  in teg ­
ra l num ber of half-w aves long. 
Thus it will be obvious th a t  
the  an ten n a  can be used on 
harm onically  related  frequen­
cies.

Orientation, Directivity 
and Length.

Figure 1 shows the  condi­
tions applying to one lobe. Ac­
tually, these are the  conditions 
applying to half of one lobe, 
th e  o ther ha lf being cu t oft 
by the ground.

M aximum rad iation  takes 
place in  the  broken-line sem i­
circle. The angle between the  
wire direction and the  line 
m arked “wave direction” is 
controlled m ainly by the  
leng th  of the  an tena . F rom -a 
half-w ave to about four wave­
lengths long, the  angle of 
m axim um  rad ia tion  w ith  re ­
spect to  th e  wire has a steep 
grad ien t ,th a t is, it has a 
sharp  rise over a sm all range 
of length.

The angle is approxim ately 
80 degrees w ith a half-w ave 
an tenna , falling to about 25

degrees when the  an te n n a  is 
four w avelengths long. From  
four to  fifteen w avelengths the  
angle w ith respect to th e  wire 
only decreases from  25 to 15 
degress. Thus i t  appears th at  
t h e  m inim um  practicable 
length  for the long wire will 
be four wavelengths. The 
angle of m axim um  rad ia tio n  
w ith  respect to th e  wire, lab- 
felled angle “B” in  Fig. l ,  has 
a n  average value of 15 degrees 
between six and ten  wave­
lengths.

Normally, in practice, there 
is some wave angle, “A,” that  
will give the  best results for 
the  frequency in use and the  
d istance to  be travelled (for 14 
m c/s. D.X., about 10-20 de­
grees).

For th a t  wave angle, th e  wire 
d irection and  th e  best geo­
graphical direction are  re­
lated  by the  angle marked 
“C.” W hen the  wave angle is  
very low, “B” and  “C” will be 
alm ost equal. Also the  higher 
the  wave angle, th e  smaller 
the  angle “C” becomes. T hat 
is, th e  higher the  wave angle

(Continued on next page)
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ANTENNA/
(Continued)
becomes, th e  nearer th e  best 
direction for transm ission ap ­
proaches the  wire direction. 
They coincide w hen “C” is 
zero. T h a t is, when th e  wave 
angle is equal to  th e  angle of 
m axim um  rad ia tio n  w ith  re ­
spect to  th e  wire (when “A” 
equals “B ”) .

M axim um  an ten n a  rad ia tion  
can  be placed in  any  given 
geographical direction, a t  a 
given wave length, by use of 
the form ula:

cos “B”
cos “C” = ------------

cos “A”
Example:

Given: Angle of rad iation . 
(“B ”) 10 degrees. 
Wave angle (“A”) 
15 degrees.

To find: “C,” th e  angle be­
tw een th e  wire di­
rection an d  the  
actual geographi­
cal direction to 
the  given point, 
compass bearing 
75 degrees E. of N. 

cos “B”
cos “C” =  ------------

cos “A”
i.e,

cos 15
cos “C” =  ------------

cos 10 
0.9659

cos “C” =  ------------
0.9848 

cos “C” =  0-9806
i.e., “C” =  arcos 0.9806. 

(arcos m eans angle whose 
cosine is) therefore angle “C” 
is 11 degrees 18 m inutes.

Thus the  an ten n a  wire direc­
tion  m ust be approxim ately 11 
degrees e ither side of the  ac­
tu a l compass direction given. 
T h a t is to  say, th e  an ten n a  
m ust point e ither 64 or 86 de­
grees E. of N., for best results.

However, it m ust be rem em ­
bered th a t  Fig. 1 only gives an  
idea of th e  conditions apply­
ing to  the  maximum po in t of 
th e  lobe. R adiation  a t  higher 
or lower wave angles will be 
proportional to th e  actual 
variations in  th e  field s tren g th  
p a tte rn s , com pared w ith the  
m axim um  point of th e  lobe.

The leng th  of th e  half-w ave 
sections in  a long wire is no t 
th e  sam e as th e  physical 
leng th  of a ingle half-w ave 
an ten n a  in  pace. Due to  the  
abence of th e  end effects ex­
perienced w ith  th e  single half 
wave. The end effect only 
en ters  in to  the  m a tte r  a t  the

term ination  points of the  two 
extrem e-end half-w ave sec­
tions, possibly severa 1 wave­
lengths apart.

For th e  half-w ave in  space, 
the  form ula is:

492

Freq. (Mc/s)
Actually, th is is considerably 

shortened in  practice, especi­
ally w hen th e  an ten n a  is sup­
ported  by insu lators a t  th e  
ends, as i t  mostly is. The in ­
su lators add a capacity to  the  
end, th u s physically sho rten ­
ing th e  an tenna . The form ula 
th e n  becomes:

492 X 0.95

Freq. (Mc/s)
or

468

Freq. (Mc/s)
W hen considering th e  h a lf­

wave sections for a  long wire, 
however, th e  shortening effect 
is negligible. The form ula for 
calculation of the  TOTAL 
LENGTH of a long wire is:

492 (N - 01.05)
Length  =  ---------------------

Freq. (Mc/s) 
where N equals the  to ta l num ­
ber of ha lf waves in th e  a n ­
tenna. This equation gives 
the an ten n a  length  in  feet.

W hen the an ten n a  is cut for 
one band, th e  lowest frequency 
to be used, it m ay become u n ­
balanced on twice th e  fu n d a­
m ental frequency, owing to the  
fac t th a t  the end effect is de­
creased when the an ten n a  is 
more th a n  one half wave long. 
Consequently rad ia tio n  m ay 
take place from th e  feed-line. 
The feeder system  becoming 
unbalanced also, especially 
when end-feed is employed. 
W hen th e  an tenna  is centre- 
fed no unbalance whatsoever 
takes place. Feedlines will 
only be perfectly falanced 
when operating on th e  band

/ / /?€ l  an ar\ +

X *
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for which the  a n ten n a  was 
cut.

The directional properties of 
the  long single wire, as was 
said  before, are excellent, as 
is the  gain, w hen the  an ten n a  
is four or m ore wavelengths 
long. The long wire radiates 
m ore power in  its  favorable 
direction th a n  does a  norm al 
half-w ave an ten n a  in its fav­
ourable direction. The con­
siderable gain and  directive 
properties of the  long wire are 
m ade possible by a  loss in 
rad ia tion  in  o ther directions. 
The longer the  wire, the  more 
directional the  an ten n a  be­
comes.

W ith the long wire, you no 
longer have the doughnut p a t­
te rn  of th e  half-w ave an tenna, 
th e  p a tte rn  takes on the  form 
of large lobes a t  the  end of 
th e  wire, w ith sm aller m inor 
lobes along the centre of the 
an tenna. As the  length  of the 
a n ten n a  is increased, the  line 
of m axim um  rad ia tion  more 
closely approaches the  axis of 
the  an tenna . Long wire a n ­
tennas have an “end-on” ch a r­
acteristic when extrem ely long, 
even a t low rad ia tion  angles.

The norm al half-w ave a n ­
ten n a  has one “doughnut,” a 
full-wave  ̂an ten n a  has two, a 
one - and - one - halfw avelength 
an ten n a  has three, a tw o-full- 
wavelength an ten n a  has four, 
and  so on. One “doughnut” 
for each ha lf wave in the  to ­
ta l length. These doughnuts 
gradually come to lobes a t the  
ends, along the  axis of the  a n ­
tenna, and although  there  are 
m any sm aller lobes a t  o ther 
various angles to the  axis, 
they  have little  effect on the 
radiation . The horizontal rad i­
ation  p a tte rn  depends largely 
on th e  vertical angle of ra d i­
ation  under consideration.

W hen the  wire is more th an  
four wavelengths long, vertical 
rad iation  a t  an an<rle of 15-20 
degrees, best for 14 m c/s D.X.,

is in  line w ith the  axis of the 
an tenna , being slightly greater 
a  few degrees e ither side of it.

I t  is no t a  particularly  sharp  
an tenna , but combines good 
end-fire directly w ith th e  de­
sirable ability of the  small, 
in term ediate, m inor lobes to 
rad ia te  a sm all am ount of 
power, thu s enabling you to 
work in  all directions.

D irectivity does no t increase 
greatly  a fte r the  an ten n a  
leng th  exceeds fifteen wave­
lengths. M ainly because of 
the  effect of the  R.F. resist­
ance of the  wire, m aking cur­
re n t am plitude unequal in 
d ifferent loops along t h e  
length  of th e  an tenna.

Fig. 1 shows, d iagram atic- 
ally, th a t  when the wave angle 
is equal to  the  angle w hich the 
m axim um  rad ia tion  in tensity  
of the  lobe m akes w ith the  
wire, th e  best transm itting  
and  receiving direction lies in 
the  direction of the  wire.

F e e d in g  P o w er to  th e  L ong  
S in g le  W ire.

The cu rren t in  each ad ­
jacen t half-w ave section of a 
long wire an ten n a  m ust be 
out-of-phase. To enable th is  
s ta te  of affairs to exist, the  
an ten n a  can only be fed a t 
the  end or a t  a cu rren t loop. 
If -the an ten n a  was fed a t  a 
cu rren t node, the cu rren t 
would be in -phase in  each ad ­
jacen t half-w ave section, if  
the  phase in  one section could 
be reversed, then  the  curren ts 
in the  feeders would be in 
phase, and  thus feeder rad ia ­
tion  would no t be cancelled 
out. Thus all long-wire h a r ­
monic an tennas m ust be fed, 
e ither a t th e  end or a t any 
cu rren t loop.

The m ost common m ethod 
of feeding th e  lone- wire is 
shown in Fig. 2A. This is the  
only m ethod of feed whereby 
th e  an ten n a  operates as a true

long wire. Because th e  cur­
re n t loop changes to  a  cu rren t 
node when the an ten n a  is op- 
era ted  on any even m ultiple 
of th e  frequency for w hich it  
is cut. An open-wire, resonant 
line is used to end feed th e  
long wire as in  2A. The a n ­
ten n a  will operate down to 
th e  band  a t w hich it  is only 
one h a lf wave long.

Figures 2B and  C show two 
m ethods of feeding w ith  a  
non -resonan t line. I t  should 
be obvious th a t  2B will only 
allow operation on one band, 
as the  m atching section m ust 
be a  quarter w avelength long 
on the  operating  frequency. 
Unless, of course, you are go­
ing to have a separa te  m atch ­
ing section for each band. 
This m ethod of feed is ideal 
for the  m an who in tends to 
operate on one band only.

The Q-section transform er 
in  2C should be ad justed  to 
m atch  th e  im pedance of the  
a n ten n a  to  th e  line. This ar* 
rangem ent is usually used in 
conjunction w ith a  600 ohm 
line. As it is designed, it  will 
only work one band, however, 
if the  feeders are considered as 
a  resonan t line, feeders and 
transfo rm er both, th e  an tenna 
can be used on all o ther bands. 
As was said before, the  a n ­
ten n a  does no t operate as a  
tru e  long wire under these con­
ditions.

The end-fed arrangem ent is 
by fa r th e  m ost convenient 
system  for use w ith tuned 
feeders, bu t it  has its  disad­
vantages. Mainly because high 
an ten n a  curren ts are liable to  
be set up on the line, ano ther 
disadvantage lies in the  fact 
th a t  th e  reactance of the  an ­
ten n a  changes- rapidly  w ith 
change in frequency. This 
m eans th a t  when using an 
an ten n a  several wavelengths 
long, a sm all change in  fre-

(C ontinued on page 34)
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SOMETHING NEW!

Our Technical Directory
For many months people have been writing to us want­

ing to know where they can have this dons, or wiiere they 
might be able to get that made for them.

It has long been, our opinion that it would be of benefit 
to the readers, the suppliers, and to us, if we could make 
known the whereabouts of hard-to-get components and 
where to have those special jobs done for you.

This is the idea behind this directory. If you have any 
further suggestions as to what you want in the' list, by all 
means let us know. It is intended to expand the list to 
several pages, so that everything will be covered, thus helping 
everyone along.

If you think you have something that will interest other 
readers, send us the information and we will follow it up.

'.V.V.V.VAV.V.WA^WAV.V.V.V.V.VAV.V.V.VAV.

& R TRANSFORMERS.
Trade Supplies:

R. H. Cunningham  & Co.,
62 Stanhope St., M alvern, S.E.5.

y^COS MICROPHONES AND 
PICK-UPS.

Amplion (A ustralasia) Pty. 
Ltd., 36-40 P a rra m a tta  Road, 
Camperdown, N.S.W.

A EGIS TUNING UNITS AND 
COILS.

Technical and Trade Inquiries: 
AEGIS MANUFACTURING CO. 
PTY. LTD., 208 Little Lonsdale 
Street, Melbourne, C.l.

A UTOMATIC RECORD 
^  CHANGERS.
Available from  all Strom berg- 
Carlson Retailers.
MAKE YOUR OWN RADIO­
GRAM WITH A STROMBERG- 
CARLSON RECORD CHANGER.

g  R S RECORDERS.
Blanks and  o ther Record­

ists’ needs.
BYER INDUSTRIES PTY. LTD,
8 Dorcas Street,
South Melbourne, Vic.

gUEPRINTS.
To order, or from  files:

R. J. WATSON,
89 B otting St., Albert Park, 
South Australia.

r-ABINETS MADE TO ORDER
Who can do th is job? Let 

A.R.W. know if YOU can.

/-H A SSIS.
Aluminium Chassis 

Panels supplied to  order.
hour service.
Adrian J. Carm ichael, 
Thom as Ave.,
M oorabbin, Victoria.
XU 2406.

and
48-

pOMMANDER RECEIVERS.
X tals and ham  gear.

K. G. Allen, B rignt S ta r Radio, 
1839 Lower M alvern Road, 
Glen Iris, S.E.6. Victoria.

COMMERCIAL RECEIVER 
CIRCUITS.

Every servicem an should have 
A ustralia’s Official Service 
M anual, £1 per volume, direct 
from —
A. G. HULL,
Box 13, M ornington, Vic.

^RYSTALS.
For frequency control or 

filter applications.
Maxwell Howden,
15 Clarem ont, Crescent, 
C anterbury, E.7. Vic.

r\ISPOSALS & HAM GEAK,
Receivers, Valves, etc.

HAM RADIO SUPPLIERS,
5a Melville S treet,
H aw thorn, Victoria.

r\URAL, ALUMINIUM, BRASS
G torge W hite & Co. Pty. 

Ltd., 280 Post Office Place, 
Melbourne, C.l.

rDDYSTONE COMPONENTS.
T rade: R. H. C unningham  

and  Co., 62 Stanhope S treet, 
M alvern, S.E.5.

ELECTRICAL MOTORS.
Lobascher’s have single and 

th ree-phase  m otors for all 
purposes.
Loboscher’s Electric Motors,
337 Elizabeth St.,
Melbourne, C.l.
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^jARD TO GET HARDWARE.
Small Nuts, Bolts, Screws 

and  Hardware.
Thos. W arburton Pty. Ltd.,
384 Bourke St., Melbourne, C.l.

|_| AM GEAR.
Eddystone com ponents, A. 

and R. Transform ers, T rans­
mission lines, etc.
J. H. M agrath  & C.,
208 Little Collins Street, 
Melbourne, C.l.

|_ |I-F I EQUIPMENT.
Connoisseur pick-ups, m o­

tors and amplifiers, G oodm an’s 
speakers, baffles, microphones. 
J. h . M c G r a th  & co .,
203 Little Lonsdale S treet,

i iA I L  ORDER SERVICE.
Your need—Our duty. 

PRICE’E RADIO,
5 & 6 Angel Place, Sydney.

iiE T E R  REPAIRS.
Send th a t dam aged m eter

to —
ZENITH RADIO Co. Pty. Ltd., 
131 Palm er S treet, Sydney.

iiO B IL E  PUBLIC ADDRESS 
,V1 EQUIPMENT.
Radio and1 Electrical Supplies. 
Oliver J. Nilsen & Co. Pty. Ltd , 
45-47 Bourke S treet,
Melbourne, C.l.

“ liU L L A R D ” VALVES AND 
,Y1 RECEIVERS.

D istributed by reliable retailers. 
M ullard A ustralia Pty. Ltd.,
35 Clarence Street, Sydney.

DOLYSTYRENE!
Rod and  Sheet. W rite or 

call—
L. G. WALLACE,
108 Chapel St., Windsor, S.I., 
Victoria.

“Q -P L U S ” PRODUCTS.
^ M a n u fa c tu re d  by:

R. W. S teane and  Co. Pty. Ltd., 
E astern  Place, Auburn, Vic.

|^ C S  COILS & COMPONENTS
If your dealer cannot sup­

ply you, write direct to R.C.S. 
Radio Pty. Ltd., 174 C anter- 
bury Road, Canterbury, N.S.W.

RECORDING SUPPLIES.
All gear and blanks.

Royce Recording Studios.
Eox 5041Y, G.P.O., Melbourne.

^OLA LOUDSPEAKER 
REPAIRS.

Consult ROLA, A ustralia’s fore­
m ost m anufactu rer of loud­
speakers.
ROLA CO. (Aust.), Pty. Ltd. 
The Boulevard, R ichm ond, Vic.

^OUND SYSTEMS.
Fixed and  Mobile Gear. 

M ajor Radio and  Electrical Co , 
189 G lenferrie Rd.,
Malvern, Vic.

£PEAKER HORNS & FLARES.
All pressed m etal work. 

CLIFF & BUNTING Pty. Ltd., 
Charles Street,
N orth Coburg, Vic.

-|“ECHNICAL BOOKS.
Subscriptions to  overseas 

magazines.
Technical Book & Magazine Co. 
295 Swanston St.,
Melbourne. C entral 3881.

TRANSFORMERS.
At THE T ransform er Engi­

neers. Red Line Equipm ent 
Pty. Ltd., 2 Coates Lane, 
Melbourne, C.l.

TRANSFORMERS by FER­
GUSON.

W rite for a list of suppliers 
and send difficulties to— 
Ferguson Transform ers Pty. 
Ltd., 12 McMahon Street, 
Willoughby, N.S.W.

yR IM A X  TRANSFORMERS.
M anufactured by—

Trim ax Transform ers,
Charles St., N orth Coburg, Vic.

y E G A  COILS.
O btainable from  dealers 

everywhere. Technical d a ta  
d irect from :
C ranch Products & T rading Co.
17 Bond Street, Sydney.

^ y H o ?

Who w i l l  m anufacture  
chassis to  custom ers’ specifica­
t io n s ?  Let us know if YOU 
are able to.

^yHOLESALE ONLY.
Trade supplies only from : 

RADIO PARTS PTY. LTD.,
157 Elizabeth S treet,
Melbourne, C.l.

■.W.V.V/.V.W^V/.VAW

A S P E C IA L  S E R V IC E  T O  T H E  
E X P E R IM E N T E R

A lu m in iu m  C h a s s is  a n d  P a n e ls  
m a d e  to  o rd e r .  D e s p a tc h e d  

w i th in  48 h o u rs .
C u t  e x a c t ly  to  y o u r  S p e c if ic a ­

t io n s .  B r a c k e ts  S u p p lie d  
V a lv e  a n d  o th e r  S o c k e ts  

M o u n te d  if  D e s ire d .
C a b in e ts  f o r  a n y  d e s ig n  c a n  

a ls o  b e  su p p lie d .
O r d e r s  d i r e c t  to—

A D R IA N  J .  C A R M IC H A E L , 
T h o m a s  A v e n u e , 

M o o ra b b in , V ic to r ia .
P h o n e :  X U 2406 .

VAW.W.W.'.W.V.V.V.'
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Speedy Query Service
C .B . (A sh fie ld )  q u e rie s ' t h e  a b i l i ty  

o f  t h e  m o d e rn  re c tif ie r s ,  w i th  t h e >  
s m a ll  e n v e lo p es , to  s t a n d  u p  to  
o v e r lo a d s  i n  t h e  s a m e  w a y  a s  th e  
o ld  ty p e  80, w h ic h  w o u ld  o p e ra te  
o n  v o lta g e s  u p  to  600 a n d  e v en  
h ig h e r .

A.—There was no doubt about the 
remarkable way in which the old- 
type rectifiers would stand up to 
overloads, but we have not seen any 
proof th a t the modern valves won’t 
stand up in  the same way. There 
may be a smaller radiation surface
W iJW Vw w w w u v u v u w u w

ANTENNA
(Continued)
quency may necessitate a large 
change in  the  an ten n a  coup­
ling netw ork to com pensate for 
the  change in impedance.

Thus it  will be seen th a t  the 
line becomes unbalanced a t  all 
frequencies between those a t  
which the  an ten n a  is resonant. 
This m eans considerable rad i­
ation  from  the feed-lines.

On the  average, the  long 
single wire is m ost satisfactory  
w hen fed w ith  600 ohm  line, 
th rough a Q-section tra n s ­
form er, for m ulti-band opera­
tion, or when fed th rough  a 
quarter-w ave m atching section 
for single band operation.

If you have a  few hundred 
feet oik space, in a reasonably 
useful direction, th en  we re ­
commend th a t  you try  th e  long 
single wire an tenna. The re ­
sults will repay your energy, 
especially if the  an ten n a  can 
be more th a n  four wavelengths 
long bearing in m ind the  fact 
th a t  rad ia tion  resistance in ­
creases greatly w ith increase 
in  length.

Any fu rth e r d a ta  can be ob­
tained  from  the la tes t A.R.R.L. 
A ntenna Handbook, f r o m  
whence some of our in fo rm a­
tion came. This bool? is on a 
m uch g reater scale th a n  p re­
vious an ten n a  books, and is a 
very necessary text-book for all 
those of you, whose hobby it 
is to  play w ith an ten n a  sys­
tems.

with the smaller amount of glass, 
but we doubt if this is likely to be 
the limiting factor in the power 
which can be handled. The fact 
th a t you had trouble with one valve 
does not mean th a t the trouble was 
due entirely to the ia^t th a t you 
were running it cn 400 volts at 
125 ma. Often enough a faulty 
valve is discovered in sets which 
operate with a high tension of 275 
volts. However, to save all further 
doubts, why not fit the type 5R4GY, 
which is now listed a t 26/-. I t has 
same base and .socket connections, 
same heater fatings as the 5Y3. but 
is rated to take 800 volts on the 
plate with currents up to 150 ma.* * *

H .F . (H a m il to n ,  N .S .W .) is  c o n -  
f u s e l  by  th e  o p p o s in g  v iew s e x ­
p re s s e d  b y  w r i te r s  o n  th e  s u b je c t  o f 
c a th o d e  fo llo w e d  c i r c u i ts  f o r  a u d io  
a m p lif ie rs .

A .—To sr.m in a fo'v «">rd~' 
the cathode follower requires so 
much signal voltage to drive it th a t 
it really amounts to making it neces­
sary to have a t least two extra 
valves and a number of components 
in order to get slightly better re­
sults. W hether the improvement is 
worth the extra cost will defend a 
great deal on individual preference. 
Some people feel th a t even the 
slightest improvement is worth 
battl.ng for, others do not have the 
same musical appreciation, taste, 
etc. For ordinary people, the main 
thing seems :o be to get plenty of 
noise as cheaply as possible.* * *

R .E . (R ic h m o n d )  is  h a v in g  
tro u b le  w i th  a  h ig h - q u a l i ty  s e t  
w h ic h  tu n e s  in  a  h u m  o n  c e r ta in  
s t a t io n s  a n d  is  s i le n t  w h e n  n o t  
tu n e d  in  to  a  s ta t io n .

A.̂ —This is often a problem with 
high-quality sets. Some of the hum 
is simply due to bad transmission by 
certain stations and can’t  be cured 
a t the set. In  other cases the 
quickest cure is a couple of .1 mfd. 
condensers (600 volt rating) from 
each side of the power mains to 
earth.

EVENTIDE HOMES APPEAL
Some two years ago th e  Loyal 

O range In s titu tio n  of A ustralia set 
out to  provide homes for elderly 
people. To date  a block of land  a t 
Padstow  P ark  has been purchased, 
cleared, surveyed, partia lly  fenced, 
and  th ree  cottages erected, an d  a 
num ber of o rnam ental trees p lan ­
ted. T hree happy couples are  in ­
stalled in  th e  th ree  cottages, and  
a fourth  cottage is being built.

D onations to th is fund are  tax  
free, and  m ay be sent to  th e  sec­
retary , Room 306a, 3rd floor, M.L.C. 
■Building, 44 M artin  Place, Sydney.

Bargain Corner
WANTED. — A copy of the issue 

dated September, 1944. Willing 
to pay a good price. T. S. Wintz- 
loff, Scrub Road, Belmont, Qld.

FOR SALE.—5,000 ohm Amplion 
12in. p.m. speaker; Aegis K1 
d.w. unit; 2 RCS TC60 Filter 
Chokes. The lot for £5 /15 /., or 
sell separate. All parts new.— 
N. G. Doherty, Dowling Street, 
Dungog, N.S.W.

EXCHANGE.—“Velco” CR50 Oscil­
loscope, as new, for “Kodak” pre­
cision enlarger, or Speed Graphic 
Camera. Will also exchange radio 
gear for photo apparatus. J. W. 
Nairn, 22 McLean Street, Morwell, 
Vic.

H V J W .W .W .V .V .V .V .V .'V

MULTITESTER
(Continued from page 12)

placem ent, wiring and  assem ­
bly. Good luck to you.

SPECIAL NOTE. 
Maintaining Calibration of 

VTVM Multitester. 
W henever using the  in s tru ­

m ent and before m aking 
m easurem ents check for cor­
rect calibration as follows:

Set switches to OHMS, 
VTVM, MEGS.

Short test leads.
A djust Zero set pot to  In ­

finity  ohms (Zero deflection of 
m eter >.

Open test leads.
A djust Max set pot to  Zero 

ohms. (Max. deflection of 
m eter.)

R epeat above un til m eter 
reads Infin ity  w ith open test 
leads and Zero ohms w ith 
shorted  test leads.

M eter is ready for use on all 
ranges.

Re-check as above when
■accessary.

Owing to the effect of the 
holidays, etc., the Short­
wave Review does not ap­
pear in this issue.
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J u s l O u M

♦ *♦
X  Containing
t  Circuits of 257
£ Receivers manu-
|  factured by 44
♦ Brand-Line
|  Manufacturers 

during 1948

i

♦
♦
♦
♦

Austral iate Official
Radio Servicc Manual

Vol. 7 (1948 Receivers)
T he la test issue of th e  “A ustralian  Official Radio 

Service M anual” is ju s t off th e  Press! This is 
Volume 7, covering 1948 A ustralian  S tan d ard  R e­
ceivers.

W ith th e  release of Volume 7, th e  range of S er­
vice M anuals from  1937 to  1948 is complete.

Vol. 1, 1937, covers 1937 Receivers; Vol. 2, 1939;

Vol. 3, 1939; Vol. 4, 1940-41; Vol. 5, 1946; Vol. 6, 
1947; Vol. 7, 1948.

The price of each volume is £1.
The Radio Service M anual is th e  only publica­

tion which provides you w ith  year by year circuit 
da ta  of A ustralian  s tan d a rd  receivers. I t  cu ts 
service tim e and  saves guess-work.

PRICE £1 PER VOLUME
OBTAINABLE D IRECT BY SPEEDY MAIL ORDER SERVICE FROM A. G. HULL, 

BOX 13, MORNINGTON, VICTORIA.

Printed by “Post” Newspapers Pty. Ltd., Mornington, for the Proprietor of the Australasian Radio World, 
A. G. Hull. Balcombe Street, Mornington, Victoria.



For Early Release
Y o u r fa v o u r i t e  A egis 4 v a lv e  B ro a d c a s t  K i t  a ssem b ly  h a s  
s im p lic ity  a n d  in  p r ic e  t h t  A egis M etro p o lis  “4 ” is to d a y ’s 
fe a tu re s  in c lu d e :—

b e e n  r e ju v e n a te d !  In  a p p e a ra n c e , 
s e n s a t io n a l  n ew s! A ttr a c t iv e  n ew

APPEARANCE
/ / f / r A i r r ^ i r  V astly  im p ro v ed  in  a p p e a r a n

CIRCUIT

1 *The o r ig in a l P la s tic  C a b in e t h a s  b e e n  
* re d e s ig n e d  a lo n g  m o re  m o d e rn  lin e s , 

a p p e a ra n c e , a n d  m o re  d u ra b le  t h a n  ev er b e fo re .

T h e  m a in  im p ro v e m e n t h e re  is t h e  in c lu s io n  o f th e  
n ew  R a d io tro n  se rie s  o f V alves: X61M, 6A R 7GT, KT61,

PERFORMANCE By the inclusiori of these new Radio-
t r o n  V alves, t h e  s e n s i t iv i ty  is  in c re a se d  

tre m e n d o u s ly ,  a n d  th e  u s u a l  Aegis 
h ig h  s ta n d a r d  q u a l i ty  I .P .’s , C oils, 
e tc ., m a k e  th e  M etro p o lis  "4 ” a  i r u e  
w in n e r  in  M a n te l K i t  S e ts  to $ a y . £ 1 0 '2 I6

EC IS
VALVES EX T R A

M ANUFACTURING GO.PTY.LTD.
208 LIT. LONSDALE ST., MELBOURNE, C.l. Cent. 4414


