
1 AN IMPORTANT MESSAGE 
"TO BUYERS OF RESALE

MOLA
LOUD S P E A KE RS

I
 W hen Civilian Production is resumed, make sure that the radio sets. ,ou sell are equipped with

Rota Loudspeakers.

Registered at the G.P.O., 
Sydney, for tr®n»mi«*tan 
by post os a  periodical.

To make the most efficient use of available materials and man­
power, and to ensure you of maximum service, Rola has insti­
tuted these changes in sales Policy.!

The standardisation of the following speaker models:
G12, K12, K10, K8, F5B, K5, G12 PM , 12/42, 
10/42, 8/20, 6/12, 5/7 (or 5/9, whichever is 
available), 10/20 and 8/42 can be supplied to 
special order.

• Listen regu­
larly to the Rola 
Nowsronl, Sundays 
7.15— 7.45 p.m. 
E.A.S.T., f r o m  
3XY, 2UE, 5AD- 
PI-MU-SE.

2
3

The limitation of fields and transformers to popular types.

The reference of all orders for resale Rola speakers and 
parts to distributors and wholesalers.

In these difficult times Rola is making every effort to keep the 
trade supplied with replacement speakers, and your co-operation 
along the lines indicated, will greatSy facilitate the smooth distri­
bution of supplies throughout the trade.



7he Reliable £ ine
COMPONENTS BY

C toum
RELIABILITY and precision are the key notes in every step 

throughout the manufacture of “CROWN” Radio Components. 
Perfect co-ordination of skilled minds and hands in the “ CRO^N” 
Organisation, combined with years of experience in radio manufac­
turing, has resulted in the production of radio components of un­
equalled dependability.
The skill and experience of this Organisation is at the disposal of those 
seeking better Radio Components.

"C R O W N " Radio Components include: Tuning Units, B/C Coils, S/W  Coils, 
I.F. Transformers, Tuning-Dials, Padders, Trimmers, etc.

I iT:l •}  EH  'A  I S  »11Mi HB a  A'49% d
5 1-53 M U R R A Y  S T R E E T  
P Y R M O N T  —  S Y D N E Y  ^

“C RO W N ” are note occupied in  m anufac­
turing  vital radio com ponents fo r  all 
branches o f  the F ighting and Essential 
Services. T hey  are, nevertheless, assidu­
ously p lann ing  fo r  pre-em inence in  the  
post-uar production  o f your radio parts.

IF  IT’S A  "C R O W N " PRODUCT IT'S 
RELIABLE
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ED IT O R IA L

It is unfortunate that censorship has made it necessary to 
suppress the telling of the w onderful tale  of whal« radio  and 
ra d a r  have done to ensure victory, to save lives and to make 
the w inning of the w ar so much more p leasant than  would 
otherwise have been the case.

I recently encountered (and  I don’t mean met) a National 
Service Officer who really  thought that the only use fo r radio 
in the fo rw ard  areas was to provide the troops w ith light 
entertainm ent! T h ere  w as a m an who . held- the destiny of 
hundreds in the palm  of his hand, yet knew nothing of the 
achievements of electronics.

Needless t o . add, when I left him he had an impression 
that there was som ething more to radio  than  ho rro r serials. 
I hope th a t I did not reveal any of the “Confidential” and “T op 
Secret” angles on the latest methods of gun aim ing, shell 
velocity m easuring, and so on.

I feel that it is the duty of every one of our readers to do 
w hat he can to spread the gospel about rad io  and ra d ar, even 
if he can only go as fa r  as to tell w hat has a lready been 
released in our recent articles on ra d a r  and the v ita l p a rt it 
played in the B attle of B ritain.

T h ere  is so much about radio  th a t is not worthy. M any of 
the abuses of broadcasting  m ust make the radio  pioneers squirm  
in their graves, but at least rad io ’s p a rt in the fight fo r freedom  
is som ething w orth while fo r the poets to w rite  about.

Let’s all do our pa rt and make the most of it. It is a fine 
topic for conversation w ith your friend* and customers.

A. G. HULL.
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All over AUSTRALIA
— the name R.C.S. is recognised by both the 
trade and the amateur set constructor as 
being the trade mark of quality in precision- 
built radio parts and components. Contracts 
with a high defence priority naturally take 
precedence over civilian requirements at ths 
present time, but the day is not far distant 
when a full range of both old and sensation­
ally new chokes, transformers, coils and dials 
bearing this famous trade mark will again 
be freely obtainable.

PO TENTIO M ETER S 
AND RHEOSTATS

R .C .S . Po ten tio m e te rs  and 
Rheostats are made of moulded 
bakelite, with brass spindles. 
Nickel silver contact ring en­
sures smooth action.

0-10000 Ohms.

R.C.S. STAR AND M/C CONDENSERS
R.C.S. M idget condensers feature Trolitul end plates 
and are available in single and double bearing types.

Max. C op. Mm. Cop.

CV34
MMFO.

10

MMFD.

3
Plot#!

2
CV35 IS 3 3
CV36 25 3.5 4
CV37 35 4 5
CV38 50 4 7
CV39 70 5 9
CV40 100 6 14
CV4 I 10 3 2
CV42 15 3 3
CV43 25 3.5 4
CV44 35 4 5
CV45 50 4 7
CV46 70 5 9
CV47 100 6 14

R.C.S. I. F . TRANSFORM ERS
R.C.S. I.F. Transformers are of registered 
design, are permeability tuned and feature 
the exclusive R .C .S .  Trolitu l base, with 
special condenser pockets. Coils are 
wound with 7/41 Litz wire.

IF 163 Permeabi,ity tun«d. 460 K.C.

IE 75 Perme°b ility  tuned. *75 K.C.

-  VO LTAG E DIVIDERS
R.C.S. Voltage Dividers are wound with 42 BM S 
Oxidised Nichrome wire, guaranteed best per­
formance.

VD.25. 15000 Ohm. VD.28. 25000 Ohm.

R.C.S. PADDERS RC.S. TRIMMERS
Trimmers - Two-plate 
immers mounted on 
base.

These padders are of o 
s p e c if  high grade type.
The plate is made of pure 
nickel and the base is 
R.C.S. Trolitul 
P 21

Trolitul —  the semi-transparent, light-weight 
moulded -insulating plastic —  is exclusive to 
R.C.S. and wherever possible in the manufac­
ture of R.C.S. quality radio parts

R.C.S. 
co il tr 
Trolitul 
C G  15.

RC.S.
F ILT E R  CHOKES AND 

AUDIO TRANSFORM ERS
These R.C.S. quality components in­
corporate heavy copper wire wound 
on Trolitul bobbins. The use of Trolitul 
eliminates electrolysis, ensuring much 
longer effective life.

TB4. A  Class. SingU
TB5. A  Class. PP_________ _
TB6. B Class. P P ________
TC65. 50 M /A  30. H ____ ^
TC60. 100 M /A  30. H ____« «
TA4. Audio Chokes.. ........
TC58. L.T. Vibrator ChokesJ'
TC70. H.T. Vibrator Chokes

R.C.S.
RADIO PTY. LTD.
174 CANTERBURY ROAD, CANTERBURY.

R.C.S.



RADIO FOR MODEL PLANES
A F A V O U R IT E  hobby in  p o st­

w a r  y ea rs  should  be th e  fly­
in g  of rad io -c o n tro lled  m odel 
aero p lan es. T he m ak in g  and 

fly ing  of m odel a e ro p lan es  is in i t ­
se lf good  sp o rt, especia lly  co n test 
flying, b u t th e  ad d itio n  of rad io  con­
tro l  should  be an  ad d ed  in te res t. 
Possib ly  som e of o u r  re ad e rs  are  
n o t u p -to -d a te  on th e ir  m odel aero  
tech n iq u e  and  th in k  a lo n g  th e  lines 
of m odels w hich fly u n d e r  th e  p ow er 
o b ta in e d  fro m  tw is tin g  ru b b e r  
bands. N o w ad ay s th e  m o d ern  m odel 
ae ro p lan e  has a  “ re a l” p e tro l m o to r, 
w eigh ing  fo u r  o r  five ounces, w ith 
a p is to n  d isp lacem en t o f fro m  a 
q u a r te r  to  h a lf  a cub ic  inch, b u t
7,000 rev o lu tio n s p e r  m in u te  and  a 
b a rk  like  a  ra c in g  m oto r-b ik e .

T hese  l it t le  m o to rs  w ere  b ro u g h t 
to  a h igh deg ree  of re liab ility  in

A  Sydney-made motor weighing 5 ounces. 
Piston displacement is less than a quarter 

of a cubic inch.

A m erica  in  1939 an d  1940. P r e ­
viously  th ey  h a d  been  a trifle  e r ra tic  
a t  s ta r t in g  an d  in  th e ir  b eh av io u r 
in  g e n e ra l, b u t  c o n s ta n t a tte n tio n  
to  d e ta il ev en tu a lly  p ro d u ced  m o to rs 
w hich w ere  re a lly  sa tis fa c to ry  in 
e v ery  w ay. M o to rs  have  been  m ade 
in  A u s tra lia , to o , w ith  v a ry in g  d e ­
g rees o f success, a n d  a b o u t th re e  
d iffe ren t ty p es  a re  a t  p re se n t av a il­
ab le  a t  p rices  u n d e r  £10 each. T he 
sm allest, b u t m ost expensive  of 
th ese  is a  jo b  w ith  a d isp lacem en t 
o f  ju s t  u n d e r a q u a r te r  cub ic  inch , 
w eigh ing  ju s t  over 5 ounces, and 
is a re liab le  s ta r te r  an d  p e rfo rm e r 
in ev ery  w ay. I t  is b u ilt  by  an  ex­

p e rien ced  flier who w as p ro m in en t 
in th e  co n tests  c o n d u c ted  by th e  
M odel A e ro n au tica l A ssocia tion  b e ­
fo re  th e  w ar.

W ith o u t rad io  co n tro l th e  flying 
o f th e  m odel is la rg e ly  u n d e r th e  
influence o f th e  p re v a ilin g  w ind. 
T he m odel is a d ju s te d  to  clim b in 
c irc les u n d e r p o w er an d  th en  the  
ig n itio n  is cu t a u to m a tica lly  by a 
t im in g  device. W ith  th e  m o to r 
sh u t off th e  m odel th en  g lides like 
an  eag le, so a rin g  in c irc les and  
sltfwly descending. H ow ever, it 
d r if ts  aw ay  fro m  th e  po-int at w hich 
it w as lau n ch ed  a t a b o u t th e  sam e 
speed  as th e  p re v a ilin g  w ind. C on­
seq u en tly , th e  m odel flier has to  
w a it fo r  calm  w e a th e r, o r  else in ­
du lge in en erg e tic  c ro ss-co u n try  
ru n n in g . W ith  rad io  co n tro l it be­
com es possib le  to  d irec t th e  m odel, 
head  it  in to  th e  w ind if  n ecessary  
an d  ev en tu a lly  b rin g  it bacli to  land  
a t  th e  sp o t from  w hich it  ascended.

D one in A m erica
R ad io -co n tro lled  p lan es w ere 

o p e ra ted  to  q u ite  a b ig  e x te n t in 
A m erica  ju s t  p r io r  to  th e  w ar, 
spec ia l co n te sts  fo r  m odels o f th is  
ty p e  b e in g  held  a t  th e  N a tio n a l 
C ham pionsh ips in 1940 an d  1941. 
P ro m in en t A m erican  ra d io  “ ham s” 
e n te re d  m odels w ith  p lan es fitted  
w ith  rad io  rece ivers w eigh ing , com ­
p le te  w ith  b a tte rie s , u n d e r  th ree  
pounds.

B e fo re  su itab le  p e tro l m o to rs  
w ere av a ilab le , th e  la te  R oss H u ll 
d id  co n sid erab le  w o rk  on rad io- 
c o n tro lled  g liders, an d  he e x p eri­
m en ted  w ith  a  la rg e  m odel g lid e r 
w ith  a w ing sp an  of tw elve  feet. 
T h is m odel g lid e r w as lau n ch ed  
fro m  th e  side o f a h ill n e a r  H a r t ­
fo rd  in  C o n n ecticu t an d  th en

Trevor Evans, of Bathurst, is a keen model 
flyer and radio enthusiast. He operated 

VK2NS before the war.

b ro u g h t u n d e r rad io  co n tro l so th a t  
i t  cou ld  be c i r c le d 'to  ta k e  ad v an ­
ta g e  o f any risin g  c u rre n ts  of a ir  
w hich w ere availab le .

(Continued on page 29)

Holder of the Australasian National Championship for petrol-powered models, 
built and flown by A. G. Hull.

T h e  A u s tra la s ia n  R ad io  W o rld , A u g u st, 1945 P ag e  5



66 THE 
NAME
TO 
KNOW
IN
R ADIO ”

ELIMINATING HUM
T H E  p ro b lem  of hum  red u ctio n  

o r e lim in a tio n  is one th a t  has 
c o n s tan tly  been  k e p t in  m ind  
by th e  w r i te r  an d  has been 

th e  su b je c t o f m uch  ex p erim en tin g .
A t th e  o u tse t i t  w as decided  th a t  

th e  best possib le m usica l p e r fo rm ­
ance fro m  a ra d io g ra m  w ould call 
fo r  a sim ple tu n e r  w ith  p u sh -pu ll

HIIIMC]||ll!!llllll[]lllllllllillC3H!IIIIIIIIIC]!i!i!IIUillC3lll]llllftllE3lll

By
A. jf. B A R N E S  

87 M u rriv e rie  R oad 
N o rth  B ondi

r]tllllllll(llt3l|lllllllill[3!lll!lll(IIIE3lll!lllllllIC}ll!llllliii!E3;i!!1!l!!

tr io d e  o u tp u t. Such an  ou tfit has 
now  been in  c o n s ta n t use  fo r  m any  
years.

I r red u c ib le  M inim um
T he c irc u it has basica lly  re ­

m ain ed  u n ch an g ed  d u rin g  th is  tim e, 
b u t n ev erth e less  m an y  h o u rs  o f  w ork  
an d  m uch  th o u g h t have been  ex ­
p en d ed  w ith  th e  e lim in a tio n  of hum  
in  view . T he re su lt is th a t  we have 
an  o u tfit c ap ab le  o f trem en d o u s 
volum e an d  ex ce llen t re p ro d u c tio n , 
w ith  a re s id u a l hum  level d isce rn ­
ible on ly  if  one’s face  is tu rn e d  side­
w ays an d  held  inside  th e  sp eak er 
cone. T h is seem s to  be th e  ir re d u c ­
ib le m in im um . Som e en th u s ia s ts  
m ay  co n sid er th a t  I  am  over p a r ­
t ic u la r  in th is  re g a rd , b u t  i t  should  
be k e p t in m in d  th a t  th e  o u tfit is 
u sed  as an  a ll-p u rp o se  e n te r ta in ­
m en t u n it and  one c a n n o t very  well 
e n jo y  a ra d io  p lay , fo r  in s tan ce , 
i f  i t  is acco m p an ied  by a s tead y  
a n d  i r r i ta t in g  buzz.

S ingle C hassis
T he chassis o f  m y ra d io g ra m  w hen 

o rig in a lly  b u ilt  co n sisted  o f a  la rg e  
c ad m iu m -p la ted  steel t r a y ,  w hich 
c a r r ie d  tu n e r , am p lifie r and  p o w er 
pack . W h ilst in  th is  s tag e  m an y  
in te re s tin g  p o in ts  in con n ec tio n  w ith  
th e  re d u c tio n  of hum  w ere  no ted .

B eyond  a  c e r ta in  p o in t, no  a d ­
d itio n a l filte rin g  o r  de-coup ling  
w ould  red u ce  hum . T he firs t success­
fu l m ove co n sisted  of te m p o ra r ily  
len g th en in g  th e  lead s to  th e  aud io  
d r iv e r  t r a n s fo rm e r  a n d  tu rn in g  it  
ab o u t. I t  w as fo u n d  th a t  a ce rta in  
p o sitio n  gave a m ark e d  re d u c tio n  in 
hum . T he tr a n s fo rm e r  in  th is  p o si­
tio n  w as s ta n d in g  on th e  c o rn e r  o f 
one m o u n tin g  fo o t, so a b ra ck e t

w as m ade to  ho ld  it in  th is  u n ­
o rth o d o x  position .

A f te r  th is  we r^ade a  m ost u n ­
usual d iscovery . H u m  was still a p ­
p a re n t  fro m  th e  sp e a k e r  even when 
com p le te ly  d isco n n ec ted  from  th e  
chassis w hich had  th e  rec tifie r valve 
rem oved! N ow , th e re  w as no a u d ­
ible m echan ical hum  fro m  th e  pow er 
tra n s fo rm e r  b u t we fo u n d  th a t  th e

sp e a k e r coneN Was re p ro d u c in g  as 
so und  in au d ib le  v ib ra tio n s  con­
d u c ted  th ro u g h  th e  so lid  inch t im ­
b e r cab in e t from , th e  p o w er t r a n s ­
fo rm er.

W e m ade  e x tra  heavy  c lam p 
b ra ck e ts  an d  bo lts  an d  b ra c k e ts  fo r  
th e  p o w er t ra n s fo rm e r , w hich was 
th en  m ech an ically  in su la te d  from  
th e  chassis w ith  ru b b e r  b locks an d  
bushings. T he sp e a k e r  w as also 
m o u n ted  on ru b b e r  b locks, b y  w hich 
tim e  th e  hum  level w as low  enough 
to  sa tis fy  m ost e n th u s ia s ts— b u t no t 
th is  one!

S e p a ra te  C hassis

T he n e x t s tep  w as a  b ig  one— a 
com ple te  reb u ild , w ith  p o w er sup p ly  
se p a ra te d  co m p le te ly  fro m  th e  
tu n er-am p lifie r. N o n -m ag n etic  m a­
te r ia l  fo r  th e  tr a y s  w as decided  
up o n , as th is  w ou ld  e lim in a te  any  
poss ib ility  o f m ag n e tic  buzz o r  eddy  
c u rre n ts . A_fter m uch  sea rch in g , an 
odd  piece o f a lu m in iu m  w as ob­
ta in e d  fo r  th e  tray s . In c id e n ta lly , 
in o rd e r  to  keep  th e  filam en t vo lts  
a t  th e ir  p ro p e r  level, we h a d  to  
m ake  th e  lead s be tw een  chassis fro m  
heavy  a u to -w irin g  cab le  w ith  p lu g  
an d  socket especially  chosen fo r

(Continued on page 29)

RADIOKES Pty. Ltd.
P.O. Box 90  

BROADWAY - - - SYDNEY

P ag e  6 T h e  A u s tra la s ia n  R ad io  W o rld , A u g u s t, 1945



TRADE W ITH AMERICA
Some thoughts on the prospects of post-war competition 

from imported rad io  equipment

D U R IN G  m y v isit to  A m erica  
I w as an x io u s to  find  ou t 
th e  e x te n t to  w hich th a t  
co u n try  a n d  A u s tra lia  could 

tra d e  w ith  each o th er. I t  seem ed to  
me th a t  th is  w as an  im p o r ta n t  ques­
tion  from  th e  v iew p o in t o f A u s tra l­
ian  m a n u fa c tu re rs , e x p o rte rs  and 
im p o rte rs . F u r th e rm o re , i t  can 
s tro n g ly  affect o u r  t ra d in g  a r ra n g e ­
m en ts  w ith in  th e  B ritish  E m p ire

By
A . G. W A R N E R  

E le c tro n ic  In d u s tr ie s  L td . 
M elbourne

and , in  p a r tic u la r ,  w ith  E n g la n d , 
because  a re d u c tio n  in  o u r  p u r ­
chases fro m  A m erica  w ould  p ro b ­
ab ly  in c re ase  o u r p u rch ases  fro m  
E n g la n d  a n d  E u ro p e .

A cco rd in g ly , I m ade en q u iries  in 
m any  d irec tio n s an d  fro m  th ese  e n ­
qu irie s  I o b ta in ed  a  n u m b er o f fac ts  
w hich have led  m e to  th e  conclusion  
th a t  th e  a m o u n t o f  t r a d e  betw een  
A u s tra lia  an d  A m erica— b o th  ex­
p o r tin g  an d  im p o rtin g — will n o t be 
in c re ased  over p re -w a r  s ta n d a rd s  o r 
be g re a t.

A m erican  P u rch ases

F irs t ,  I e n q u ire d  as to  th e  p os­
sib ility  o f A m erica  p u rc h asin g  
la rg e  q u a n titie s  o f A u s tra lia n  ex­
p o rts . I t  is obvious t h a t  A m erica  
is a  la rg e  c o u n try  h av in g  cold 
n o r th e rn  b o u n d a rie s  an d  sem i- 
tro p ic a l so u th e rn  b o u n d aries . W ith ­
in  th is  a rea , A m erica  is ab le  to  p ro ­
duce p ra c tic a lly  ev ery  fo rm  of 
p r im a ry  p ro d u c t. T h ere  a re  a few 
ex cep tio n s— tea , ru b b e r, coffee, etc. 
— b u t even these  a rtic le s  a re  ob­
ta in e d  from  co u n trie s  closely  assoc i­
a te d  w ith  A m erica , such as the  
P h ilip p in es and  C uba, a n d  a re  no t 
p ro d u c ed  in A u s tra lia .

W h en  you exam ine  th e  lis t of 
p r im a ry  p ro d u c ts  w hich A u s tra lia

g row s o r p ro d u ces, you find  th a t  
A m erica  has ev ery  one o f th em  in 
som e degree . W ool, w h eat, b u tte r ,  
eggs, e tc ., a re  all g row n  in A m erica. 
In  ad d itio n , A m erica  also p ro d u ces 
m ost o f th e  m eta ls  p ro d u ced  in 
A u s tra lia .

P o litic a l Influences

T he p r im a ry  p ro d u c e rs  fo rm  a 
s tro n g  p o litica l body. T h ey  a p p ea r 
to  s tick  v e ry  firm ly  a n d  r ig id ly  to ­
g e th e r. A ll o f th e in  re sen t a n y  a t ­
ta c k  up o n  th e  in d iv id u a l p ro d u c t 
of an y  one of them . T h ey  have 
secu red  h igh p ro te c tiv e  ta r if fs  or, 
a lte rn a tiv e ly , re s tr ic tiv e  law s w hich 
p re v e n t A u s tra lia n  e x p o rts  finding 
a  m a rk e t  w ith in  A m erica ; fo r  
exam ple , th e  im p o rt o f f ru i t  is p ro ­
h ib ited  in to  A m erica  on th e  g ro u n d s 
th a t  i t  m ay  be diseased.

In  sp ite  o f th e  fa c t  th a t  A m erican  
C ongress has re ce n tly  been p e r­
su ad ed  to  h an d  over to  the  S ta te  
D e p a r tm e n t o f C om m erce th e  r ig h t 
to  m ake  tra d e  tre a tie s , w hich im ­
p lies th e  lo w erin g  of d u tie s  on p r im ­
a ry  p ro d u c ts , I s till feel th a t ,  since 
A m erica  does no t need o u r  p ro d u c ts  
a n d  since a la rg e  p e rce n ta g e  o f he r 
co m m u n ity , i.e., th e  p r im a ry  p ro ­
d ucers , does n o t w an t th em  to  be 
p u rch ased , th a t  th e  S ta te  D e p a r t­
m ent w ill rem ain  “ h a m -s tru n g ” in 
its  e ffo rts  to  en co u rag e  A m erican  
im p o rt o f  o u r  p ro d u c ts . T he A ct 
em p o w erin g  th e  D e p a r tm e n t of 
C om m erce to  han d le  in te rn a tio n a l 
t r a d e  tre a tie s  m akes it  en cu m b en t 
upo n  th e  S ta te  D e p a r tm e n t to  seek 
th e  adv ice  o f th e  D e p a r tm e n t of 
A g r ic u ltu re  and  o th e r  s im ila r bodies. 
I t  a p p ea rs  th a t  th e  a u th o r ity  given 
to  th e  S ta te  D e p a rtm e n t w as given 
w ith  qualifica tions.

I d id  find th a t  th e  av erag e  A m eri­
can  c itizen  rea lised  th a t ,  th e o re ti­
cally , th e y  cou ld  n o t hope to  ex p an d  
th e ir  e x p o rt m a rk e t un less th ey  
w ere p re p a re d  to  b u y  from  overseas 
co u n trie s . T h eo re tica lly , A m erica  is 
in fa v o u r  o f b u y in g  overseas goods

in o rd e r  to  ex p an d  in te rn a tio n a l 
t r a d e ;  w hen, how ever, you  d iscuss 
w ith  a n y  A m erican  p ro d u c e r  o f  any

Mr. A. G. W ARN ER

possib le  im p o rt in to  A m erica , he is 
s tro n g ly  o f th e  op in ion  th a t  som e­
th in g  shou ld  be im p o rte d  b u t no t 
w h a t he is p ro d u c in g , an d  th e re  is 
a s tro n g  p o litica l bod}' w hich su p ­
p o r ts  him  in his a tt i tu d e . In  sim ple 
lan g u a g e , th e  av erag e  A m erican  
th in k s  im p o rtin g  is a  good  id ea  as 
long  as it does n o t h u r t  his p a r ­
t ic u la r  in d u stry .

F a rm  E m p lo y m en t

I t  has to  be rea lised  th a t  if  
A m erica  d id  b reak  dow n h e r ta r if f  
an d  o th e r  re s tr ic tio n s  w hich p re ­
v en t th e  im p o rta tio n  o f A u s tra lia n  
p r im a ry  p ro d u c ts  an d  th a t  o f  o th e r 
co u n trie s , i t  m ig h t have  som e d is­
ru p tiv e  effects up o n  th e  em ploy­
m en t am o n g st fa rm  la b o u re rs  and 
upo n  th e  value o f a g r ic u ltu ra l  lan d  
w ith in  A m erica . Im m e d ia te ly  th is 
fa c t  becam e ev id en t o r  even s lig h tly  
ev id en t, I feel th a t  such an  u p ro a r  
w ould  a rise  th a t  th e  im p o rts  in to  
A m erica  w ould  im m ed ia te ly  be re ­
s tr ic te d  by th e  ap p lic a tio n  of p o liti­
cal p ressu re .

A ssum e fo r  th e  tim e  being  th a t  
m y view s on A u s tra lia n  e x p o rt to 
th e  U n ited  S ta te s  a re  su b s ta n tia lly  
c o rrec t. T h ere  th en  com es th e  ques­
t io n : W h a t can  we b u y  from  
A m erica  an d  how ? F irs tly , A us­
t r a l ia  heeds d o lla rs  in  o rd e r  to  buy 
A m erican  goods w ith  d o lla rs. W h ere  
can  A u s tra lia  o b ta in  these  d o lla rs?

(Continued on next page)
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T O

A e c i s
QUALITY  
RADIO 
P A R T S

Illustrated above. 
Top lelt:
Transformers l.F. 
Freq. 455 and 175 
K.C. or as  specified
lo w e r  le ft:
Dual-Wave Kits with 
or without R/F. Stage 
Broadcast and S/W  
Bands to order.

T op R ight:
C h o k e s  R /F . 1 .4  
p y e  a n d  ta p e re d .
A lso  s p e c ia l  R /F  
in d u c ta n c e s  

S e c o n d  R ight:
T e rm in a l S tr ip s .
C o m p le te  r a n g e  to  
a n y  s p e c if ic a tio n .
T h ird  R igh t: IN STRU M EN T KNO BS. 
T y p e  M .V .l (a t le lt). L a r g e  D ial K nob, 
m e ta l  in se rt a n d  2 G ru b  s c re w s . (A v a il­
a b le  w ith  or w ith o u t flan g e ).
T y p e  M .V .2 (a t rig h t) . P o in te r w ith  
s p e c ia l  b ra s s  in se rt a n d  s c re w  th re a d . 
L o w er R igh t:  C o ils  (a ll ty p e s ) . B ro a d c a s t 
C o ils, A e r., O s c  a n d  R /F ; a ls o  sh o rt w a v e

EGIS
M A N U F A C T U R I N G  COMPANY

AMERICA*
(Continued)

T h ere  a re  tw o possib le so u rces :

(1 ) O b ta in  th e  d o lla rs  fro m  o u r 
ow n e x p o r ts ; .o r

,(2) B u y  th e  d o lla rs  in th e  w orld  
ex change  m ark e ts .

S u b s ta n tia lly , I th in k  we m ay 
ign o re  (1 ) b ecause  I do n o t th in k  
we can  e x p o rt to  A m erica . If , th en , 
we go in to  th e  w o rld ’s m a rk e t  seek ­
ing  d o lla rs , I  believe we w ill find 
th a t  m ost o th e r  co u n trie s  will also 
be buyers. In o th e r w ords, since 
A m erica  does n o t need m an y  goods, 
th e  w orld  is an d  will rem ain  d o lla r  
h u ngry .

D o lla r  S h o rtag e

A p a r t  fro m  th e  tra d in g  co n d itions 
w hich w ill c re a te  and  co n tin u e  to  

■ c rea te  a d o lla r  sh o rta g e , A m erica  
s ta r ts  h e r  p o st-w a r tra d in g  with" 
th e  h a n d ic ap  o f an  ex is tin g  w orld  
sh o rta g e  o f do lla rs. T h is is c re a te d  
by w a r an d  o th e r  deb ts to  A m erica . 
In so fa r  as th e  w a r d eb ts  a re  con­
cern ed , i t  is o f g re a t  im p o rta n ce  in 
th e  in te rn a t io n a l  t r a d in g  p ic tu re  
th a t  th ey  shou ld  be sp re ad  over 
m any , m any  y ears . I f  p a y m e n ts  of 
these  w a r  d eb ts  is called  fo r  over 
a sh o r t  p e rio d , i t  will a c t as an  
overw helm ing  b re ak in g  p o w er upon  
A m erica ’s ab ility  to  e x p o rt an d  it 
w ill a lone be sufficient to  w reck 
th e  possib le  A m erican  e x p o r t b u si­
ness, ex cep t in th e  case o f tw o  or 
th re e  S o u th  A m erican  c o u n trie s  and 
Sp a in  an d  Sw eden, who a re  n o t in 
th e  po sitio n  o f d o lla r  d e b to rs  be- 

.c a u se  o f  A m e ric a ’s te m p o ra ry  w a r­
tim e p u rc h ase  o f goods a n d  services.

In fla tio n  in A m erica

A  D iv is io n  of 

I. H. M A G R A T H  PTY. LTD.

Lt. LONSDALE ST .,208 M ELB.

W h o le sa le  D is tr ib u to rs  for A eg is :

i HOWARD ELECTRICAL £r RADIO P./L.
VIC. REPLACEMENT PARTS PTY. LTD.

( LAW RENCE & HANSON ELECTRICAL P.L.

t RADIO EQUIPMENT P/L. 
N.S.W. -j DAVIS RADIO CO.

(GEO . BROWN PTY. LTD.

In a d d itio n  to  th e  fa c t th a t  we 
c an n o t o b ta in  d o lla rs, th e re  a re  
reasons w hy c o u n trie s  such as E n g ­
lan d , I ta ly , G erm an y , R u ss ia '1 and 
possib ly  J a p a n  w ill, in due course, 
be b e tte r  m ark e ts  fro m  w hich we 
can o b ta in  goods. A m erica  has gone 
th ro u g h  a p e rio d  o f in fla tion . She 
has n o t, since 193-5, b a lan ced  h e r 
bu d g e t. T he d ifference  be tw een  th e  
tax es  an d  th e  ex p en d itu re  has been 
fo u n d  by th e  ex p ed ien ts  o f e x p an d ­
ing  c re d it  an d  by local loans. T he 

co n tin u o u sly  in creas in g  A m erican
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loan  an d  in te re s t  in d eb ted n ess to  h e r  
ow n people  is c o n s ta n tly  ra is in g  he r 
a n n u a l b u d g e t expenses. A dded  to  
th is , th e re  has been  an  in crease  in 
w a r ex p en d itu re  an d  th e re  w ill be 
an in c re as in g  e x p en d itu re  due  to  
th e  a f te rm a th  of w a r— ex am p le : re ­
p a tr ia t io n , pensions, re h ab ilita tio n , 
e tc . A m erica , th e re fo re , m u st m eet 
a co n tin u o u sly  ris in g  bill o f fixed 
charges. T he co m b in a tio n  o f lo an s  
an d  th e  i n c r e a s e  o f c red it has 
caused  th e  A m erican  d o lla r  to  be  
d efla ted  in v a lue , or, in o th e r  w o rd s , 
tiie  cost o f goods has been  in fla ted .

R ising  P rices

A p a r t fro m  any q u estio n s of th eo ry  
ab o u t th is  m a tte r , th e  risin g  p rice s  
a re  a se lf-ev id en t fa c t. I t  is m y  
op in ion  an d  th a t  o f  m an y  b a n k in g  
a u th o rit ie s  in A m erica , th a t  th e  
A u s tra lia n  p o u n d  w ill buy , in A u s­
tra l ia ,  as m uch as $9 will b u y  in 
A m erica , p a r tic u la r ly  if  th e  p rice  
co m p ariso n  is m ade u p o n  th e  sim ple 
th in g s  o f life  such  as food , c lo th in g  
and  ren t.

E x ch an g e  R a te s

A t th e  p re se n t tim e when we ex ­
change  a p o u n d  fo r  d o lla rs , w e only 
ge t $3.25. 'C o n se q u e n tly , a p a r t  from  
all o th e r  c o n sid e ra tio n s , we have  to  
p a y  n e a rly  th re e  tim es  th e  va lue  in  
o rd e r to  buy  A m erican  goods be ­
cause  th e  ex change  va lue  o f o u r  
p o u n d  is on ly  ab o u t o n e -th ird  o f 
its  hom e b u y in g  value. So we have 
a lre a d y  tw o  reaso n s w hy it is diffi­
cu lt to  buy  fro m  A m erica : (1 ) 
T h ere  is a sh o rta g e  o f d o lla rs ; (2 ) 
d o lla rs  a re  very  expensive, and  
th e re fo re  A m erican  p u rch ase  p rices 
a re  very  high to  th e  A u s tra lia n  
buyers.

In  a d d itio n  to  th e se , fa c ts , th e re  
is g ro w in g  in A m erica  a s tro n g  
L a b o u r  o u tlo o k  w hich is in sis tin g  
upon  m ore  m oney fo r  less w ork . 
F ro m  a L a b o u r  p o in t o f  view th ey  
m ay  be fu lly  ju stified . I t  is q u ite  
p ro b ab le  th a t  a b e t te r  d is tr ib u tio n  
o f w ealth  in  A m erica  is overdue. 
H ow ever, as a  m a t te r  of fa c t,  a 
la b o u r  h o u r  in A m erica  is expensive 
an d  looks like re m a in in g  expensive. 
T h is is a n o th e r  reaso n  w hich m akes 
fo r  high p ricey  in A m erica.

T he c o u n try , g en era lly , a p p ea rs  
to  be  invo lved  in a fa ir ly  ra p id  
sp ira l o f in c re as in g  in fla tio n a ry  
p rices, fo llow ed  by dem an d s fo r  
in creased  w ages, cau s in g  in creased  
costs an d  in c reased  p rice s  an d  m ore

d em an d s fo r  h ig h er w ages. Onlv 
a  p ro p h e t cou ld  te ll you if  it will 
sto p , when it w ill sto p , an d  how fa r  
th e  re ac tio n  w ill be w hen th e  n ex t 
s lu m p  occurs.

P ro d u c tio n  C osts

Such a  d e fla tio n a ry  effect m ay 
o c c u r  an d  c re a te  p rices  at- w hich 
we can  buy. In  ad d itio n , it does 
a p p e a r  th a t  th e  A m erican  p ro d u c ­
t io n  p e r  m an h o u r in  m an y  in d u s­
tr ie s  is ah ead  of all o th e r  m an u ­
fa c tu r in g  c o u n tr ie s  in th e  w orld .

The “ LondoV E co n o m ist”  has 
s ta te d  th a t  th e  A m e ric a^  m an  h o u r  
p ro d u c tio n  is tw o  an d  o n e-h alf 
tim es  th a t  o f th e  B ritish . W hilst 
I am loath  to  d isp u te  w ith such a 
w o rld  a u th o r ity , 1 m ust say th a t
1 do no t believe th is  an d  I am 
a w are  th a t  i t  c e r ta in ly  is n o t tru e  
o f  th e  sh ip -b u ild in g  in d u s try , w here 
E n g la n d  leads th e  w o rld  in  th e  to n ­
nag e  p ro d u ced  fo r  a given n u m b er 
o f  la b o u r  hours. I t  m ay  be th a t  
th e  “ E co n o m ist,” in m ak in g  th e ir  
v a lu a tio n s  o f m an  h o u r  p ro d u c tio n , 
have  used  th e  p re se n t ex change  ra te s  
w hich do no t, to  m y m ind, reflect 
tru e  va lues bu t a re  m erely  an in ­
d ica tio n  o f th e  sh o rta g e  of d o lla rs 
an d  th e ir  h igh p rice  m easu red  in 
o th e r  cu rrenc ies.

In c id e n ta lly , th e  A m erican s seem, 
v e ry  anx io u s to  m ain ta in  a m er­
c h an t fleet fo r  reaso n s o f defence, 
p rid e , and  a desire  to  engage  in 
in te rn a tio n a l tra d e . Few  A m erican s

CLYD E BATTER IES
F o r  g re a te r  convenience in office 

ad m in is tra tio n  a n d  d is tr ib u tio n , th e  
b a t te ry  sec tion  o f T he C lyde E n ­
g in ee rin g  Co. L td . w ill be co n d u cted , 
a s  fro m  1st Ju ly , in th e  nam e o f its 
su b s id ia ry  com p an y , “C lyde B a t­
te r ie s  P ty . L td '”

T he new com pany  has ta k e n  over 
th e  e n tire  p la n t, m a n u fa c tu r in g  and  
d is tr ib u tio n  o f these  fa v o u ra b ly - 
know n  b a tte r ie s  a t  th e  C lyde W o rk s, 
G ran v ille , N .S.W .. M r. J . R o b e rts  
will co n tin u e  as B a tte ry  Sales 
M a n a g er fo r  A u s tra lia .

M r. Ja m e s  P in c o tt, who is in 
c h a rg e  o f b a tte ry  p ro d u c tio n , will 
p ro ceed  sh o rtly  on . an  ex ten d ed  
business to u r  on b eh a lf o f th e  new 
com pany . H is  i t in e ra ry  w ill include, 
th e  U n ited  S ta te s  a n d  C an ad a , and  
w ill e x ten d  over som e m onths.

a p p e a r  to  rea lise  th a t  th e  B ritish  
m erc h an t fleet d id  no t c rea te  B ritish  
in te rn a tio n a l tra d e . T h ey  fa il to  
rea lise  th a t  sh ips fo llow  tra d e  and 
n o t t ra d e  ships. W hen  you ask  th e  
A m erican s w h a t th e  sh ips a re  go ing 
to  b rin g  back  to  A m erica  a f te r  th ey  
have c a rr ie d  th e  e x p o rts  aw ay , th e re  
is n ev er a s a tis fa c to ry  an sw er, and 
traffic  m ay be so m ew h at expensive , 
w hen you su g g est th a t  one-w ay 
th e re  a p p e a rs  to  be no com eback.

T he B re tto n  W oods P lan

T h ere  is no d o u b t th a t  those 
G o v ern m en t officials responsib le  fo r  
fo s te rin g  A m erican  in te rn a tio n a l 
tra d e  a re  fu lly  alive to  all these  
p o in ts . T he B re tto n  W oods p lan  is 
an  a tte m p t by A m erica  and  o th e r 
n a tio n s  to  fo s te r  th e  y e rv  desirab le  
in te rn a tio n a l com m erce and  th e  
A m erican  a u th o r it ie s  realise  th a t,  
b ecause  she has th e  b iggest block 
of peop le  (130 m illions) liv ing  
w ith in  one cu sto m s b a r r ie r  an d  hav­
ing  th e  h ighest s ta n d a rd  of liv ing  
in th e  w orld , th a t  she is th e  one 
n a tio n  w ith  sufficient b u y in g  pow er 
afid overseas ex ch ah g e  b a lances to  
s ta r t  w orld tra d e  in th e  p o st-w a r 
period .

A m erican  S en tim en t

T he A m erican s  seem  to  have a 
se n tim e n ta l an d  th e o re tic a l desire  
to  assist th e  w orld  in re h a b ilita tio n  
and , if  th e y  will use th e ir  p o w er o f 
in v es tm en t overseas, th ey  could  d e ­
crease  th e  w o rld ’s d o lla r  sh o rtag e . 
T he B re tto n  W oods p lan  has been 
in a u g u ra te d  to  assist in th is  o b jec t. 
N obody  c la im s th a t  th e  B re tto n  
W oods p lan  is c ap ab le  o f alone 
ach iev ing  th e  desired  resu lts . T he 
p lan n e rs  realise  th a t  to  a tta in  in ­
te rn a tio n a l  t ra d e  a co rre c tio n  of 
exchange  ra te s  will have to  be m ade 
an d  to  do th is  a h igh s ta n d a rd  o f 
liv ing  is necessfiry— a t lea s t an jong  
th e  lead in g  n a tio n s  o f  th e  w orld , 
p a r tic u la r ly  in  E n g la n d  an d  th e  
LTn ited  S ta te s , if  only fo r  th e  
reaso n  th a t  th ey  sh a re  o n e -q u a rte r  
o f th e  w o rld ’s t r a d e  be tw een  them .

In itia lly , th e  B re tto n  W oods p lan  
a im s to  stab ilise  ex change  ra te s  
m ore closely to  re a l values an d  to  
m ain ta in  these  ra te s  by tem p o ra ry  
loans o f ex ch an g e  fro m  an in te r ­
n a tio n a l fund . T his in d ica tes  th a t  
stab le , reaso n ab le  exchange  ra te s , 
how ever, c an n o t be held  ag a in s t ad-

(Continued on page 25)
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25 KEEN DISTRIBUTORS "MEAN BUSINESS”

Obviously our "Permaclad" 
Defence commitments come 
first, but we are doing all that 
is humanly possible to assist 
Radio Servicemen with essen­
tial replacement components.

Precision built 
"Permaclad" Coils 

and I.F. Units.
Incorporating (Q*> 

DUST CORES

NEW SOUTH WALES: 

John Martin Pty. Ltd. 
Homecrafts Pty. Ltd. 
Bloch & Gerber Ltd. 
LawTence & Hanson 

Elec. Pty. Ltd. 
Martin de Launay 

Pty. Ltd.
Fox & M acG illy- 

cuddy Ltd. 
Electrical Service Co.. 

Newcastle.

TASMANIA:
W. & G. Genders Pty. 

Ltd., Launceston, 
Hobart, Bumie. 

VICTORIA:
A. J. Veall Pty. Ltd. 
Homecrafts Pty. Ltd. 
Healings Pty. Ltd. 
Hartleys Pty. Ltd.

WEST AUSTRALIA: 
Atkins (W.A.) Ltd. 
Carlyle & Co.

QUEENSLAND:
E. H. Cantelin 
A. E. Harrold 
Homecrafts Pty. Ltd. 
Trackson Bros. Pty. 

Ltd.
SOUTH AUSTRALIA:

A. M. Ralph 
Gerard & Goodman 

Ltd.
A. G. Healing Ltd. 
Radio W h o l e s a l e r s  

Ltd.
Motor Parts & Ser­

vice

KINGSLEY RADIO PTY. LTD,
225 Trafalgar Street, PETERSHAM, N.S.W. LM 4466 
380 St. Kilda Road MELBOURNE, VIC. MX 1159

KR533
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MAKING PAPER CONDENSERS
A R A D IO  serv icem an  o r e n ­

g in eer can  on ly  hope  to  fu lly  
g rasp  his w ork  a f te r  he has 
m ade a  th o ro u g h  s tu d y  of 

b o th  th e  th e o re tic a l a n d  p ra c tic a l 
ang les o f th e  science. E v en  th en  it 
m ig h t be sa id  th a t  rad io m en  are  
b o rn  to  th e  jo b . I t  is c e r ta in  th a t  
som e peop le  a d a p t them selves to  
ra d io  w ork  a  lo t b e tte r  th a n  o thers . 
Som e tr ie r s  sim ply  lack  th e  neces­
s a ry  a m o u n t o f im a g in a tio n  to

B y

A . G. H U L L

iiiiaiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiliiiianiiiiMiii!

h an d le  th e  l it t le  ra d io  im pulses 
w hich dance  th ro u g h  th e  rece iv e r 
w ith o u t be ing  seen. W ith  m ost 
m echan ical devices you have som e­
th in g  tan g ib le  to  w o rk  on. W ith  
a m o to r  eng in e  you can  a c tu a lly  
see an d  han d le  th e  p is to n  w hich 
m oves up  an d  dow n in  th e  cy linder. 
Y ou can  feel th e  w ear in bearings, 
b u t you c a n 't  see th e  e lec tro n s  in 
a  rad io  tub e . Y es, w e’d  say  th a t  one 
o f th e  p rin c ip a l re q u ire m e n ts  o f a 
good  ra d io m an  is a  w ell-developed 
im a g in a tio n . N e x t in  line  com es 
a n o th e r  v ita l re q u ire m e n t:  a good 
sense o f h u m o u r o r p e rh a p s  you 
w ould  call i t  a w ell-con tro lled  
te m p e r!  B u t th a t  is a n o th e r  s to ry .

W h a t we s ta r te d  o u t to  say  was 
th a t ,  in a d d itio n  to  th e o ry  and  p ra c ­
tice , it is h ighly  d esirab le  to  know  
th e  inside  s to ry  of th e  v a rio u s com ­
p o n e n ts  used in rad io  assem blies. 
H e re  is ju s t  such an  inside s to ry , 
d ea lin g  w ith th e  m a n u fa c tu re  of 
p a p e r-d ie le c tr ic  cap a c ito rs . A p a r t  
fro m  a few  to p -ra n k in g  ra d io  en ­
g in eers  in th e  co n d en ser fac to rie s , 
i t  is su rp r is in g  how l i t t le  is know n 
a b o u t con d en ser co n s tru c tio n  by  th e  
a v erag e  ra d io  se rv icem an  o r e n ­
g ineer.

A  T ro u b leso m e C om ponen t

A s ev ery  se rv icem an  know s, th e  
p a p e r  co n d en ser is a  f re q u e n t cause 
o f b reak d o w n s in rad io  receivers. 
R ad io  serv icem en have ex pressed  
th e  op in ion  th a t  m ore  th a n  a m illion  
p a p e r  co n densers a re  re q u ire d  in

A u s tra lia  each  y e a r  fo r  re p a irs  and  
m a in ten an ce  alone.

T he u su a l c u lp r it  is th e  .1 m icro ­
fa ra d  co n d en ser f itte d  across th e  
m ain  h igh ten s io n  su p p ly  in  p a ra lle l 
w ith  th e  second  filte r  condenser.

T o som e it  seem s r a th e r  su p e r­
fluous to  have a  p a p e r  con d en ser 
a t  th is  sp o t in th e  c irc u it, and  o ften  
eno u g h  th e  b ro k en -d o w n  condenser 
can  be cu t o u t o f  th e  se t w ith a 
p a ir  o f p lie rs  an d  th e  rece iv e r will 
th en  o p e ra te  q u ite  n o rm ally . F i t ­
t in g  th e  co n d en ser is good p ra c ­
tice , how ever, as th e  c h a ra c te ris tic s  
of th e  e le c tro ly tic  f ilte r condenser 
a re  f a r  fro m  idea l w hen it  com es 
to  b y -p assin g  r.f . energy . S om etim es 
i t  is possib le  to  do w ith o u t th e  p a p e r  
co n d en ser, b u t o f ten  enough  its 
om ission will re su lt in  u n co n tro llab le  
in stab ility .

B reak d o w n  C auses

T he reaso n  fo r  th e  fre q u e n t 
b reak d o w n  of th e  co n d en ser used  
is a n o th e r  s to ry  in  itse lf . Som e­
tim es i t  is sim p ly  due  to  using  a 
400-volt condenser. N o rm ally  th e  
v o ltag e  across th e  co n d en ser is only 
275 vo lts , an d  a t  a  g lance  i t  m ig h t 
seem  th a t  a  400-volt ra tin g  gives 
am ple  reserv e , b u t  p ra c tic a l re su lts  
in d ic a te  o therw ise . T he con d en ser 
is su b je c te d  to  r.f . an d  aud io  p eak s 
in  o p e ra tio n , a n d  fo r  th e  f irs t h a lf  
m in u te  a f te r  th e  se t is sw itched  on 
it  w ill ge t th e  fu ll 385 vo lts high 
ten s io n , p lus an y  p e ak in g  w hich 
occu rs  due to  th e  re g u la tio n  o f th e  
tra n s fo rm e r  a n d  rectifie r. A t  n o r­
m al lo ad  th e  o u tp u t o f th e  rec tifie r 
is designed  to  be 385 vo lts , b u t  a t 
p ra c tic a lly  no lo ad  th e re  is every  
ch ance  th a t  th e  tra n s fo rm e r  will 
d e liv e r up  to  450 v o lts  of a lte r ­
n a tin g  c u rre n t, and  th e  rectifie r, 
w o rk in g  on th e  peak s o f th is  a.c. 
w ill d e liv e r an  a c tu a l 500 vo lts o f 
d irec t c u rre n t.

T o be on  th e  sa fe  side th e  r e ­
p lacem en t co n d en ser sh o u ld  h av e  a 
w o rk in g  v o ltag e  ra tin g  o f 600 volts.

E v en  so, th e  p e ak  v o ltag e  is n o t 
th e  on ly  fa c to r  in  co n d en ser b re a k ­
dow n. A good  400-volt condenser 
w hen new a n d  in  p e rfe c t  co n d ition  
shou ld  s ta n d  a  sh o r t p re ssu re  of
1,000 vo lts w ith o u t difficulty. The 
tro u b le  rea lly  s ta r ts  w hen m o is tu re  
has fo u n d  its  w ay  in to  th e  inside 
o f th e  co n d en ser: ac id ity  in th e  im- 
p re g n a n t has e a ten  a hole th ro u g h  
th e  p a p e r, o r one of a dozen fo rm s 
o f e lectro lo sis  has g o t to  w ork to  
im p a ir  th e  a b ility  o f th e  con d en ser 
to  w ith s tan d  vo ltage .

T he m ain  o b jec tiv e  o f th e  con­
d en se r m a n u fa c tu re r  is to  m ake th e  
b est possib le co n d en ser an d  th en  
seal i t  up  in  such a  w ay  th a t  th e  
o u tsid e  a tm o sp h e ric  con d itio n s c an ­
n o t g e t inside  to  do th e ir  fou l w ork . 
T he h is to ry  o f th e  v a rio u s  cans an d  
casings w hich have  been  used  fro m  
tim e  to  tim e is in  its e lf  qu ite  in ­
te re s tin g .

T h e  C ans
M any  y e ars  b e fo re  rad io  b ro a d ­

cas tin g  had  b ro u g h t us th e  jo y s  (? ) 
o f se ria ls  an d  quiz co n tests , th e  
p a p e r  co n d en ser w as w idely  used  
in te lep h o n e  a n d  e le c tr ica l a p p lica ­
tions. I ts  c o n s tru c tio n  w as u su a lly  
a r ra n g e d  w ith  th e  ro ll o f fo il and  
p a p e r  se t in a  t in  can  fu ll o f b itu ­
m en com pound. In  such  a  guise i t  
was q u ite  ch eap  to  m a n u fa c tu re  an d  
w ithstood  c lim atic  co n d itio n s r e ­
m ark a b ly  well. M any  ho ld  th e  
op in ion  to d a y  th a t  th e  m o d ern  con­
d en se rs  have l i t t le ,  if  any , a d v a n ­
tag e  over th e  o ld  te lep h o n e  con­
denser.

In th e  e a rly  d ay s o f rad io  a som e­
w h a t s im ila r ty p e  of co n d en ser w as 
p o p u la r, w ith  a s lig h t v a r ia tio n  in 
th e  fo rm  o f E n g lish  T .C.C. and  

(Continued on page 13)
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THE M O ST  AM AZING  VALVE A N D  
CIRCUIT TESTER EVER PRODUCED

' 'i .

The UNIVERSITY 
SUPERTESTER
Featuring the extraordinary valve 
and condenser roller test chart—  
entirely new to Australia. Every­
thing you require located right on 

» the instrument panel. Tests all 
radio circuits and all valves. Tests 
electrolytics for both impedance 
and leakage, etc., etc. Every radio 
serviceman should use one. Send 
today for full descriptive litera­
ture.
This instrument is used extens­
ively by the fighting forces, but 
we are up to schedule with de­
fence needs, and some instru­
ments periodically become avail­
able for general use.

The "Uni- 
v e r s i f y "  
M.V.A. is an 
a I f purpose 
M u lt im e te r ,  
giving com­
plete AC/DC 
measurements, 
together with 
output meter 
ranges. Suit­
able for either 
bench use or 
as a portable.

The "Uni- 
v e r s i f y "  
U n i v e r s a l  

Speaker and 
Output Meter 
m a k e s  s e t  
testing quick, 
and easy. No 
power connec­
tions required, 
you just plug 
the instrument 
into any type 
s p e a k e r 
socket.

V ICTO R IA : A. J. Veall Pty. Ltd.; Replace­
ment Parts Ltd.; Hartleys Ltd. 

QUEENSLAND: A. E. Harold; Homecrafts 
Pty. Ltd.

D ISTRIBUTORS:
SOUTH A U STRA LIA : Newton Cx McLaren 

Pty. Ltd.; Radio Wholesalers Ltd.; Gerard 
& Goodman Ltd.

WESTERN A U STRA LIA : Atkins (W .A .) Ltd.

TASM AN IA : W . Cr G. Genders Pty. Ltd. 
N .S.W .: All leading Radio and Electrical 

Distributors.
VICTORIAN  AGENT: J. H. Magrath Pty. Ltd.

Head Office: 206 Broadway, SYDNEY, N.S.W.
Telephones: M6391-2. Telegrams: “ RAQUIP/' Sydney.

"University" 
offers an ex­
tensive selec­
tion of met­
ers, ammeters, 
microa m m e t­
ers, etc., in 
a complete 
range of sizes, 
viz.: 2-in. 3- 
in., 4-in. and 
5-in.
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PAPER  CONDENSERS
(C ontinued)

F e r ra n t i  co n densers m ade  up in a 
m ou lded  b ak e lite  case, w ith t e r ­
m inals a t th e  to p  an d  th e  un it 
pu sh ed  in fro m  th e  b o tto m , p acked  
in w ith  som e so r t  o f p itch .

O fte n  enough  th ese  co n d en sers 
w ere  d esigned  to  s ta n d  up  to  200 
o r  250 v o lts ; som etim es b ra n d ed  
w ith a co m p a ra tiv e ly  ir re le v a n t 
p eak  te s t  vo ltag e  such as 2,000 
v o lts ; som etim es no t b ra n d e d  w ith 
an y  v o ltag e  ra tin g  a t  all. S m a ll, 
w o n d er, th en , th a t  w hen we s ta r te d  
to  bu ild  p o w erfu l a.c. o p e ra ted  re ­
ceivers we ra n  in to  p len ty  o f con­
d en se r tro u b le . T hen  cam e d irec t- 
coup led  c irc u its  w ith  n o rm al vol­
tag e s  o f 475 to  7.50 vo lts an d  peaks 
co n sid e rab ly  beyond. T he m o rta lity  
am o n g s t co n d en sers  w as te rr if ic  
u n til som ebody  woke up to  th e  
m a tte r  o f  vo ltag e  ra tin g s . D u rin g  
th e  tu rm o il th e  G e rm an  “ H y d ra ” 
b ra n d  co n d en sers  g a in ed  a  w o n d e r­
fu l re p u ta tio n  fo r  them selves, be ­
ing  c lea rly  b ra n d e d  w ith  a  defin ite  
w o rk in g  v o ltag e  an d  s ta n d in g  up to  
th a t  vo ltag e  w ith o u t a lib is o r 
apologies.

Com es th e  E le c tro ly tic

W ith  th e  p assin g  of tim e  an d  th e  
p assin g  o f d irec t-c o u p led  c ircu its  
a n d  so on, so passed  o u t th e  tin n e d  
can  co n d en sers so f a r  as ra d io  sets 
w ere  concerned . T he 4 -m ic ro fa ra d  
f ilte r  co n d en sers w ere sw ep t aside 
by  th e  in tro d u c tio n  o f w et e le c tro ­
ly tic  condensers, a  s tep  w hich is 
o ften  r e g re t te d  to  th is  day . T h ere  
a re  still p le n ty  o f  e n th u s ia s ts  who 
in sis t on p a p e r  f ilte r  co n d en sers  fo r  
th e ir  h ig h -q u a lity  am plifiers, and 
m an y  en g in eers  w ho feel th a t  th e  
d ay  w ill com e w hen th e  p a p e r  con­
d en se r w ill re g a in  th e  m a rk e t a t  
p re se n t so fu lly  in  th e  g rip  o f v a r ­
ious ty p es  o f d ry  an d  sem i-d rv  elec- 
t ro ly tic s  w hich o f te n  lack  th e  a d ­
v a n ta g e  w hich w as such  a v ita l fa c ­
to r  in th e  tr iu m p h  of th e  w et elec­
tro ly tic  o v er th e  o rig in a l p a p e r  fil­
t e r  condensers.

S e lf-h ea lin g

T he w et e le c tro ly tic  h ad  a r e ­
m ark a b le  a d v an tag e  in th a t  i t  d id  
n o t “ b re a k  dow n” like  th e  p a p e r  
co n d en ser. I f  o v erlo ad ed  w ith  ex­
cessive v o ltag e  i t  sim p ly  lea k ed  a 
l it t le  c u r re n t  th ro u g h , b u t as soon 
as th e  o v e rlo ad  w as rem oved  th e

co n d en ser re tu rn e d  to  n o rm al. I f  
th e  o v erlo ad  w as v e ry  heavy  and 
m a in ta in ed  fo r  a long  p e rio d  the  
co n d en ser m ig h t hiss a  little , o ver­
h e a t an d  even spew  a  l it t le  o f  its  
e le c tro ly te  ou t th ro u g h  th e  ru b b e r 
v en t a t  th e  to p , b u t  i t  seldom  broke  
dow n w ith  th a t  deg ree  o f d e fin ite ­
ness w hich m eans th a t  th e  rec tifie r 
b u rn s  o u t an d  possib ly  th e  tr a n s ­
fo rm e r as well!

T u b u la r  C ondensers
A t ab o u t th e  sam e tim e as the  

p a p e r  filte r  co n d en ser w as d is­
p laced  fro m  th e  m a rk e t by th e  elec­
tro ly tic  co n d en ser, th e  p a p e r  by ­
p ass co n d en ser o f th e  t in  can  v a r­
ie ty  w as d isp laced  by th e  tu b u la r  o r 
c a r tr id g e - ty p e  condenser. T he d if­
fe ren ce  w as m ain ly  on th e  ou tside, 
th e  sam e ro ll o f fo il an d  tis su e  be­
ing  f itted  inside, b u t w ith a c a rd ­
b o a rd  c y lin d e r an d  a p a ir  o f “p ig ­
ta i l” w ires fo r  te rm in a ls . T o th e  
se t m a n u fa c tu re r  th e  tu b u la r  was a 
g re a t  tim e  saver, an d  tim e  is m oney 
in th e  ra d io  business. I t  cou ld  be 
so ld e red  s tra ig h t  in to  p o sition , 
h a n g in g  by  its  p ig ta ils , sav ing  hoo k ­
up w ire , and  th e  d rillin g  of m o u n t­
in g  holes. L a te r  i t  w as fo u n d  to  be 
good  p ra c tic e  to  a r ra n g e  som e o th e r 
fo rm  o f  su p p o r t fo r  th e  tu b u la r  
co n d en ser, oV to  so ld e r i t  on to  a 
te rm in a l s tr ip  w ith  sh o rt p ig ta ils , 
b u t  in  th e  m ean tim e  th e  tin -c an  con­
d en se r had  fa d ed  in to  obliv ion  so 
f a r  as th e  ra d io  m a n u fa c tu re r  w as 
concerned .

M oulded  C ases
T he c a rd b o a rd  c y lin d e r held  sw ay 

fo r  a  lo n g  tim e, b u t  o f re ce n t y ears  
th e re  h as been a ten d e n cy  to  r e ­
p lace  i t  w ith  th e  m ou lded  ty p e , a 
low -m eltin g  ty p e  o f re sin -b ak ed  
m o u ld in g  co m pound  b e in g  p laced  
a ro u n d  th e  coil o f p a p e r  an d  foil 
by  an  in je c tio n  m o u ld in g  o r  sim ply 
by d ip p in g  in  a p o t o f m o lten  com ­
p o u n d  an d  th e n  squeezing  in to  
shape  in a  su itab le  die. T he u n it is 
th en  e ith e r  p u t  in a  p a p e r  w ra p p e r  
to  show  th e  b ra n d  an d  ra tin g s  o r 
else these  a re  p r in te d  d irec tly  on 
to  th e  m o u ld ing  co m p o u n d  in ink.

Such condensers have a couple  o f 
m in o r d raw b ack s. S om etim es th e  
m o u ld in g  is so b r i t t le  th a t  to  d ro p  
a co n d en ser on th e  floor w ill cause 
th e  m o u ld ing  to  sh a tte r . S om etim es 
th e  m eltin g  p o in t is so low  th a t  th e  
m o u ld in g  w ill so ften  on a  h o t day , 
e sp ecially  up  n o rth . T h ere  is also 
co n sid erab le  t ro u b le  to  g e t th e  com ­
p o u n d  to  stick  to  th e  p ig ta il  w ire  in

o rd e r  to  avo id  m o is tu re  c reep in g  up  
th e  w ire and  g e tt in g  in to  th e  v ita l 
spo ts. T h e  m o u ld ing  co m pound  i t ­
se lf is w a te rp ro o f  eno u g h  fo r  all 
p ra c tic a l p u rp o ses  a n d  a w e ll-m ad e ' 
m ou lded  con d en ser can  be depended  
up o n  to  give reaso n ab le  serv ice 
u n d e r  m ost cond itions.

H e rm etica lly -sea led  C ondensers
F u tu re  d ev elopm en t a p p ea rs  to  

lie a lo n g  th e  line  o f p ro d u c in g  
sea led  condensers w hich a re  abso ­
lu te ly  w a te r- tig h t an d  m o istu re- 
p ro o f  to  th e  h ig h est deg ree . Several 
d iffe ren t w ays of sea ling  a re  be ing  
tr ied . One w ay  is to  use a glass 
envelope, hav in g  th e  d ra w b ac k  th a t  
it is even m ore b r i t t le  th a n  th e  
m ou ld ing , and  s ta n d s  a f a ir  chance 
of g e ttin g  b ro k en  even w ith o u t 
d ro p p in g  it on th e  floor! T h en  th e re  
are  w ays of u sing  ceram ic  tu b in g  
w ith  m eta l ends so ld e red  to  th e  
ceram ic.. A lte rn a tiv e ly  th e  cy lin d er 
can be m eta l an d  th e  ends m ade of 
ceram ic  w ith  in se tte d  te rm in als . 
S o ld e rin g  of m e ta l to  ceram ic  is 
ach ieved  by  d ep o sitin g  a m eta l 
co a tin g  on th e  ceram ic  by  an  elec­
tro ly tic  p rocess , b u t i t  is d o u b tfu l 
w 'hether i t  can  be co n sid ered  as 
re a lly  p ra c tic a l in a business way. 
Such  condensers a re  expensive to  
m ake , heavy in  w 'eight an d  do no t 
seem  to  be an idea l so lu tio n  to  th e  
prob lem .

S till  a n o th e r  m eth o d  is to  ta k e  
an  o rd in a ry  c a r tr id g e -ty p e  conden­
ser, so ld e r m eta l caps to  th e  p ig ­
ta ils  w here  th e y  e n te r  th e  c a rd ­
b o a rd  an d  th en  fit th e  w hole u n it 
in a  ru b b e r  sleeve.

In te rn a l C o n stru c tio n
If  you d o n ’t  know  w h a t th e  in ­

side o f a tu b u la r  co n d en ser looks 
like , you  should  c e r ta in ly  ge t a 
b ro k en -d o w n  one o u t o f th e  ju n k  
box a n d  open it  up.

Inside  you w ill find th e  tw o  con­
d en se r p la te s  co nsist o f ro lls  o f t in ­
fo il o r  a lu m in iu m  fo il, se p a ra te d  
fro m  each  o th e r  by th re e  o r fo u r 
th ick n esses o f w axed  p a p e r. One 
p iece  of fo il o v erlap s th e  p a p e r  on 
one end. T he o th e r  fo il ov erlap s 
a t  th e  o th e r end. T he p ig ta ils  con­
n ec t to  th e  o v e rlap p in g  edges.

T he Foil
T h ere  a re  tw o  m ain  ty p es  o f fo il 

used— tin fo il, co n sistin g  o f an  a lloy  
o f  t in  an d  lead , and  a lu m in iu m  foil. 
B o th  a re  m ade in th ick n esses of

(Continued on next page)
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PAPER CONDENSERS
(C ontinued)

a b o u t a q u a r te r  o f  a th o u sa n d th  of 
an  inch, as used  in n o rm al by -pass 
condensers. P ric e , p e r  p o u n d , is 
slig h tly  h ig h er fo r  th e  a lu m in iu m  
fo il, b u t  w hen you  co n sid er th a t  
i t  is a re a , n o t w e ig h t, th a t  co u n ts  
in  m ak in g  th e  co n d en ser you w ill 
find  th a t  th e  a lu m in iu m  foil is m uch 
ch eap er. I t  p re sen ts  a p rob lem , 
how ever. T h is is in  re g a rd  to  sol­
d e rin g  th e  tin n e d  co p p er p ig ta il  to  
th e  a lum in ium . I t  is n o t easy to  
m ak e  a good  jo in t.  A fa u lty  jo in t  
can  cause in te rm it te n t  c o n ta c t, and 
condensers w ith  th is  t ro u b le  a re  
o f te n  a t  th e  ro o t o f th e  serv ice­
m an ’s n ig h tm a re — th e  se t w hich 
com es an d  goes, a n d  th e  i r a te  cus­
to m e r who com es an d  goes w ith  th e  
set. S p ec ia lly -d esig n ed  so ld e rin g  
m achines w ith  w ip ing  b lad es o f 
d u ra l, in s tea d  of a  co p p er “ iro n ,” 
a re  used  to  t r y  a n d  overcom e th e  
difficulty, b u t in  th e  long  ru n  i t  is 
o f te n  th e  m o u ld in g  com pound  w hich 
holds th e  p ig ta il  to  th e  foil.

C o n d en ser T issue

The tis su e  p a p e r  is also v e ry  th in , 
u su a lly  be tw een  a  q u a r te r  o f  a 
th o u sa n d th  o f an  inch  a n d  h a lf  a 
th o u sa n d th . S ev era l lay e rs  o f p a p e r  
a re  used  so th a t  i f  th e re  a re  any  
m in u te  p inho les in  th e  p a p e r  th ey  
a re  no t lik e ly  to  o ccu r on to p  of 
each  o th er. T w o p a p e rs  a re  used  
fo r  co n densers w ith  a 200-volt r a t ­
ing , th re e  fo r  co n densers o f 400 
v o lts  a n d  fo u r  fo r  600 volts. O f 
course , d iffe ren t m a n u fa c tu re rs  have 
th e ir  ow n ideas. Som e p re fe r  fo u r  
p a p e rs  o f .0003 th ick , ra th e r  th a n  
3 p a p e rs  each  .0004 th ic k , and 
claim  th a t ,  a lth o u g h  th e  th ick n ess 
o f p a p e r  rem a in s th e  sam e th e  
e ffective v o ltag e  ra tin g  is b e tte r. 
T h e  c ap a c ity  o f th e  co n d en ser is 
in fluenced  by  th e  d istan ce  be tw een  
th e  p la te s , to g e th e r  w ith  o th e r  fa c ­
to rs ;  so th a t  a co n d en ser w ith  a  
600-volt r a t in g  needs a lo t  m ore  
a re a  o f fo il th a n  a 400-volt con ­
d en se r w ith  i ts  fo ils c loser to g e th e r, 
o th e r  th in g s  b e in g  equal.

A n o th e r  fa c to r  in  th e  size o f th e  
fin ished w in d in g  of th e  co n d en ser 
fo r  any  g iven  c ap a c ity  is th e  d i­
e lec tric  c o n s ta n t o f th e  im p re g n an t 
u sed  to  “w ax ” th e  p a p e r , th is  be ing  
done a f te r  th e  p a p e rs  and fo ils have 
been  w ound. P o p u la r ly  k n ow n as

“K ” in fo rm u la e , th e  d ie lec tric  con­
s ta n t governs th e  cap ac ity  fo r  a 
g iven a rea  and  d is tan ce  be tw een  
co n d en ser p la te s . I f  you have  a ir  
b e tw een  th e  p la te s  th e  cap a c ity  m ay  
be 1 m ic ro fa ra d . W ith  th e  sam e 
a re a  a n d  sp ac in g  b u t m ica be tw een  
th e  p la te s  in s te a d  of a ir , th e  cap a c ­
ity  m ig h t be a b o u t 6 o r  7 m ic ro ­
fa ra d s . T his m eans th a t  th e  d ielec­
tr ic  c o n s ta n t o f m ica m u st be ab o u t
6 o r 7. C o n sequen tly , fo r  th e  ch eap ­
e s t an d  sm allest p a p e r  co n densers 
it w ould a p p e a r  best to  use an  im ­
p re g n a n t w ith  th e  h ig h est possib le  
d ie lec tric  co n stan t. In  p ra c tic e  th is  
is fo u n d  as a  reaso n  fo r  th e  p o p u ­
la r i ty  o f c h lo rin a te d  n ap th a len e , a 
sy n th e tic  w ax av ailab le  u n d e r  th e  
tra d e  nam e of “ H a lo w ax .” T h is 
w ax w as used  in a lo t  of th e  S o la r 
condensers w hich w ere im p o rted  
fro m  A m erica  a few  y e ars  ago , and  
serv icem en will know' th a t  p e cu lia r  
sm ell w hich th e  w ax gives off when 
h ea ted  w ith  th e  so ld e rin g  iron . In  
b ig  q u a n tit ie s  th a t  sm ell m ig h t 
p ro v e  d an g ero u s , as b o iling  ch lo rin ­
a te d  n a p th a len e  can  give off -free  
ch lo rine , w hich ' is an y th in g  b u t 
h ea lth y !

A n o th e r fa c to r  m u st be con­
sid e red  w ith  th e  im p re g n an t. T h is 
is th e  m a tte r  o f v o ltag e  b reak d o w n .. 
N o t a ll im p re g n a n ts  have th e  sam e 
in su la tio n  fa c to r  an d  th e  b re a k ­
down v o ltag e  ra tin g  fo r  a  con­
d en se r w ith  th re e  p a p e rs  o f .0004 
w ill v a ry  q u ite  a b i t  a cco rd in g  to  
th e  im p re g n a n t used . T h u s th e  
m a n u fa c tu re r  o f co n densers is faced  
w ith  q u ite  a m a th e m a tic a l p ro b lem  
w hen he is try in g  to  w o rk  o u t 
w h e th er i t  w ould  p a y  to  use  an  im ­
p re g n a n t w ith  a d ie lec tric  co n stan t 
of 2 an d  a c e r ta in  in su la tio n  re ­
sis tance , o r to  use a  w ax w ith  a 
“ K ” o f 4, b u t a low er in su la tio n  
fac to r.

E ffec ts o f  T e m p e ra tu re
A n o th e r  im p o r ta n t  co n sid e ra tio n  

in th e  choice o f th e  im p re g n a n t is 
i ts  c h a ra c te ris tic s  in re g a rd  to  te m ­
p e ra tu re ,  especially  in  re la tio n  to  
th e  m o u ld in g  co m pound  used  fo r  
th e  o u tsid e  casing . F o r  exam ple , 
to  use an im p re g n an t w hich boils 
a t  70 deg rees cen tig ra d e  an d  th en  
t ry  to  m ould  a case a ro u n d  it  w ith  
a m o u ld in g  co m pound  a t a  te m ­
p e ra tu re  o f 125 d eg rees c en tig ra d e  
is sim ply  lo o k in g  fo r  tro u b le . W hen  
th e  h e a t fro m  th e  m o u ld ing  com ­
p o u n d  boils th e  im p re g n an t, th e  
bo iling  w ax is g o in g  to  t r y  very

DO N 'T PA N IC
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h a rd  to  fo rce  an  o u tle t  th ro u g h  th e  
casing.

D ry in g  th e  P a p e r
The ev en tu a l serv ice  life  o f th e  

con d en ser is g re a t ly  in fluenced  by 
th e  deg ree  of d ry n ess w hich can  be 
ach ieved  in d ry in g  o u t th e  p a p e r  
b e fo re  i t  is im p re g n a te d , as w ell as 
by  k eep ing  m o is tu re  o u t a f te r ­
w ards. T o g e t p a p e r  re a lly  d ry  is 
n o t as easy  a s , i t  sounds a n d  th e  
b ig  co n d en ser fa c to r ie s  go to  a  lo t 
o f t ro u b le  to  d ry  th e  co n d en ser 
w ind ing  u n d e r  a  vacuum , in a 
s te am -h ea ted  p o t m a in ta in ed  a t  
a ro u n d  b o iling  te m p e ra tu re . W ith  
a p o w erfu l v acuum  pu m p  on th e  
jo b  th e  inside  p re ssu re  is red u ced  
as f a r  as possib le , m ak in g  th e  d ry ­
in g  p ro cess q u ick e r an d  m ore 
th o ro u g h .

"  A c id ity  o f th e  Im p reg n a n t
N eedless to  add , th e  im p re g n an t 

m u st be fre e  fro m  acid  o f an y  k ind , 
an d  m u st be in close c o n ta c t w ith  
th e  p a p e r  an d  fo il fo r  a lo n g  tim e , 
y e t m u st n o t cause  a n y  co rro s io n  of 
any. kind . In  th is  re g a rd  a p o p u la r  
im p re g n a n t is th e  com m on yellow  
p e tro leu m  je lly , b u t  its  d ie lec tric  
c o n s ta n t is n o t n e a r ly  as h igh 
as H a lo w ax . O f course , th e  
m ak e rs  o f H a lo w ax  claim  th a t  i t  is 
q u ite  n e u tra l  a n d  c an n o t cause  co r­
ro sion , b u t  f ro m  tim e  to  tim e  we 
see su g g estio n s fo r  th e  use o f o th e r  
chem icals, such as a n th ra q u in o n e , to  
be ad d ed  to  ch lo rin a te d  n a p h th a ­
lene, an d  w here  th e re  is sm oke th e re  
is o ften  fire!

T h e rm a l E ffects
S p ec ifica tions cov erin g  th e  supp ly  

o f co n d en sers have  been draw^n up 
fro m  tim e  to  tim e  by  v a rio u s  o r ­
g a n isa tio n s  b u y in g  la rg e  q u a n titie s  
o f co n densers a n d  som etim es th ey  
b rin g  u p  th e  su b je c t o f m a in ta in ­
in g  c o n s ta n t c a p a c ity  u n d e r  v a ry ­
in g  te m p e ra tu re s , even fro m  such 
ex trem es as dow n to  m inus 55 de ­
g rees cen tig ra d e , a n d  up  to  85 de ­
grees. T o  m ee t th ese  re q u ire m e n ts

(Continued on page 17)
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SMALL HINTS FOR BIG EFFECTS

HE R E  a re  a  few  tip s  fo r  the  
ra d io  d esig n er, sm all h in ts  
th a t  m ig h t, how ever, have a 
b ig effect on th e  p e rfo rm ­

ance  o f th e  fin ished  p ro d u c t.
F ir s t ,  a b o u t b iassin g : T he d ia ­

g ram  in F ig . X show s how  easily  we 
can  o b ta in  all th e  b iases an d  A .V .C . 
d e lay  vo ltag e  fo r  a s ta n d a rd  4 -valver 
w ith  a single  back  b iassing  resis to r. 
T he on ly  co n d itio n  is th a t  th e  ou t-
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p u t  valve be an  E L 3 , w hich, how ­
ever, is th e  n a tu ra l  choice fo r  such 
a se t in any  case. T he re s is to rs  A, 
B and  C (F ig . 1) fo rm  a vo ltage  
d iv id e r n e tw o rk , b re ak in g  dow n th e  
o rig in a l 6 -volt back  b ias  n ecessary  
fo r  th e  E L 3  to  -4 .5  v o lts  a t  p o in t X 
(w hich  is th e  de lay  vo ltag e  fo r  th e  
A .V .C . d iode) a n d  to  - 3  vo lts  a t  
p o in t Y, fro m  w here  th e  co n v e rte r  
a n d  I .F . valves g e t th e ir  bias. R e ­
s is to r  A (2 m egs.) a t  th e  sam e tim e 
cu ts  th e  A .V .C . v o ltag e  dow n to  
tw o -th ird s  o f its  fu ll va lue , w hich 
is a  b ig  a d v an tag e  fo r  such  a  sm all 
se t, especially  on w eak  sta tio n s. 
F o r  th e  sam e reaso n  shou ld  th e  
A .V .C. d iode be fed  fro m  th e  secon­
d a ry  o f th e  second  I.F . tra n s fo rm e r .

C om p en sa tin g  B ias

T h ere  is, how ever, a n o th e r  ang le  
on back  b iassing  fo r  o u tp u t valves, 
th is  tim e fro m  th e  a tte n d in g  se r­
v icem an 's p o in t o f view. T he back  
b ias  v o ltag e  is c re a te d  by  th e  B 
c u r re n t  o f  th e .  w hole se t flow ing 
th ro u g h  a re s is to r. In  a b ig  se t th e  
o u tp u t valve c u r re n t  fo rm s only 
a b o u t 50 p e r  cen t o f th e  to ta l  and  
as soon as th a t  valve g e ts  a b it  old 
and  s ta r ts  lo sing  its  em ission , i t  g e ts  
b ad ly  o verb iased  an d  d is to rts . T h is 
is especially  t ru e  o f th e  52 valve 
w ith  its  p e cu lia r  slow e m ittin g  
ca th o d e  th a t  reach es its  m axim um  
efficiency on ly  a f te r  a  m in u te  o r 
tw o  an d  n ev er show s m ore  th a n  
70-80 p e r cen t w hen in good n ick , 
m ostly , how ever, m uch less. In  big

se ts th e  o u tp u t  valve shou ld  th e re ­
fo re  a lw ays be se lf-b iased , w h ere ­
by th e  b ias v o ltag e  a d ju s ts  its e lf  
au to m a tica lly  to  th e  s ta te  o f th e  
valve an d  som e valves o f only 25-
30 p e r  cen t still give a  c lear, 
d is to r tio n -fre e  re ce p tio n  on n o rm al 
volum e levels; th e  volum e co n tro l 
will have to  be tu rn e d  up  a  little , 
o f course. (Y es, I k now : W o rn -o u t 
valves should  be re p la ce d ; b u t a re  
th ey  a lw ays o b ta in ab le  and  is th e  
cu s to m er a lw ay s w illing  o r  able to  
p ay  fo r  them , w hen he is only w ait­
in g  till th e  w a r is o v er to  buy  a 
new  set?  I have fixed m any  re ­
ceivers by ch an g in g  th e ir  o u tp u t 
valves over to  se lf b ias!)

In c rea s in g  G ain

A nd  back  to  o u r  4 -v a lv e r: A 
hom e-m ade se t like  th is  u su a lly  has 
n o t g o t am ple  p o w er re se rv es ; even 
w eak  “ lo ca ls” o f ten  do n o t come in 
too  lo u d ly  w ith  th e  volum e co n tro l 
flat ou t. C om m ercia l .jobs, how ever, 
a re  usu a lly  m ore p o w erfu l. T he 
sec re t lies in  th e  e sp ecia lly  designed  
c loser co up led  I .F . tra n s fo rm e rs , 
w hich give a big in c rease  o f  gain  
a t  th e  co st o f se lec tiv ity , w hich is

A novel arrangement of a voltage divider 
system for the back bias circuit.

n o t so im p o r ta n t fo r  loca l receivers. 
T he I.F . t ra n s fo rm e rs  m ade av a il­
ab le  to  th e  p u b lic  by v a rio u s  coil 
m a n u fa c tu re rs  a re  m ostly  on a  s ta n ­
d a rd  line  fo r  5 -valvers, w hich a re  
no t “ h o t” enough  fo r  th e  4-valve 
.job. A lso th e  o f ten  recom m ended  
line o f u sing  tw o  2nd I.F . t r a n s ­
fo rm ers  fo r  h ig h er g a in  lead s to  
m any  d isap p o in tm en ts , as in m ost 
cases th e  on ly  d ifference  be tw een  
"1 s t” and  “2 n d ” I.F . t ra n s fo rm e rs  
is th e  n u m b er on th e  w ra p p in g  c a r ­
to n . (T h e  “ 1st” I .F .’s o ften  have  
no t even go t g rid  lead s so ld e red  i n !)_.

Sections of intermediate coils showing how 
core adjustment can increase gain.

T h ere  is, how ever, a l it t le  tr ic k  in 
how to  in crease  th e  gain  co n sid e r­
ab ly , p ro v id ed  you a re  using  th e  
s ta n d a rd  p e rm a tu n e  typ e . J u s t  have 
a  look a t  F ig . 2 (a )  an d  (b ) .  T he 
coils a re  w ound  to  re so n a te  a t  a 
som ew hat lo w er f req u en cy  th a n  re ­
q u ired  w ith  th e  cores fu ll in. By 
g ra d u a lly  w ith d raw in g  th e  p lugs 
th e  coils a re  b e in g  tu n e d  in. N o r­
m ally  th e  coils a re  sc rew ed  o u t­
w ard s, as show n in F ig . 2 ( a ) ; b u t 
by  screw ing  th em  in to w a rd s  th e  
c en tre  (2, b )  th e  sam e tu n in g  can 
w ords, th e  c loser to  th e  I.F . f re -  
be achieved, w hile a t  th e  sam e tim e 
th e  co up ling  be tw een  th e  coils is 
co n sid erab ly  in c reased  by  th e  p lugs 
now fo rm in g  a p a th  fo r  th e  m ag ­
n e tic  lines o f fo rce  fo r  p a r t  o f the  
space be tw een  th e  coils. T he b rass 
screw s ho ld ing  th e  p lu g s a re  then  
screw ed  in n e a r ly  as f a r  as th ey  
will go and  if  they  hap p en  to  be to o  
sh o rt th e  I.F . freq u e n c y  of th e  se t 
will have to  be lo w ered  a few  
k c /s  to  b rin g  th e  coils in to  tu ne. 
S om etim es b est re su lts  m igh t be 
o b ta in ed  if  on ly  one core  is 
screw ed  in , th e  o th e r  one rem a in in g  
w here it is.

G e ttin g  S ta b ility

A nd again  ta lk in g  ab o u t those  
coils. H ave you ev er no ticed  th a t ,  
when bu ild in g  a se t h igh ly  efficient 
w ith fu ll a llow able  vo ltag e  on th e  
screw s, and  th e  r ig h t m in im um  b ias  
fo r  (R .F .) ,  c o n v e rte r , and  I.F . 
valves, and  w ith  all coils an d  I.F . 
t ra n s fo rm e rs  tu n e d  in  p ro p e rly , you 
o ften  g e t o sc illa tion  be tw een  the 
s ta tio n s  on th e  lo w er b ro a d ca s t

(Continued on next page)
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A variation of the usual reflex circuit in which the screen is used as plate for the
audio amplifier.

H IN TS
(C ontinued)

ban d  (a b o u t from  2B L  dow n­
w ard s) ? T h is seem s to  be  due to  
th e  fa c t  th a t ,  w ith  c e r ta in  b ra n d s  
of coils, th e  a e r ia l coil p lu s a few  
y a rd s  o f ae ria l co n n ec ted  to  it, 
re so n a te s  som ew here  n e a r  th e  I.F . 
freq u en cy . T he low er now  th e  f re ­
quency th e  se t is tu n e d  to — in o th e r 
quency— th e  b ig g er ge ts th e  possi­
b ility  o f feed b ack  fro m  th e  I.F . o u t­
p u t  to  th e  R .F . in p u t. T he sim plest 
rem ed y  is a  5 ,000-ohm  re s is to r  
across th e  ae ria l coil, w hich stops 
th e  o sc illa tion  w ith o u t im p a irin g  th e  
sen s itiv ity  o f th e  se t to  an y  n o tice ­
able e x ten t.

A n o th e r  Reflex C ircu it

A n d  h e re  is a new  v a ria tio n  of 
o u r good  old s ta n d a rd  reflex c irc u it 
(F ig . 3) w hich has a  few  a d v a n ­
tag es. H e re  th e  reflex  valve (E B F 2 , 
6G8G, e tc .)  w orks as a  fu lly - 
p o w ered  I .F . am plifie r, th e  screen

g rid  o f w hich is used  as p la te  fo r  
th e  au d io  am plifie r, w hich has a 
g a in  o f a b o u t 20. T he ov era ll am ­
p lificatio n  of th e  w hole a r ra n g e ­
m en t m ig h t be slig h tly  less th a n  th e  
conv en tio n al c ircu its  (on ly  tr io d e

audio  am p lif ic a tio n ), b u t th e  big 
a d v an tag e  is th e  sh iftin g  o f the  
accen t to  a  fu ll u n im p a ired  I.F . 
am p lification , w hich b rin g s a b o u t a 
re d u c tio n  of th e  “ m in im um  vo lum e” 
effect an d  d is to r tio n  an d  a  g en era l
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in crease  o f th e  vo ltag e  h a n d lin g  
cap ab ilitie s  o f th e  valve. T he only 
c r itic a l p a r t  is th e  by -p assin g  of 
i.F . f req u en cy  fro m  th e  screen  g rid  
w ith o u t re d u c in g  th e  high n o te  r e ­
sponse to o  m uch. H ow ever, th e re  is 
a w ell-know n fa c t  (seldom  a d m itte d  
by  h igh-fide lity  c ran k s) th a t  9 ou t 
o f 10 p eo p le  do n o t care  a t  all fo r  
high no tes , m an ife s tin g  th e ir  d is­
like by tu rn in g  th e  to n e  co n tro l to  
a m ore o r less “ mellow7” position . 
So I decided  to  e x p erim en t, an d  I 
fo u n d  th a t ,  a cco rd in g  to  ta s te , a 
.002 to  .005 co n d en ser gives a w ell- 
b a lan ced  to n e  to  a m an tle  se t w ith  
no t to o  m uch bass response. A s th e  
im pedance  of even th e  sm alle r .002 
con d en ser is less th an  200 ohm s fo r  
!60ke, w hich is am ple , 1 le f t  i t  a t 
th a t .  I sh o u ld  like to  p o in t o u t 
th a t  th is c irc u it is de riv ed  in p r in ­
c ip le from  one of th e  la te s t  m odels 
o f a w ell-know n A u s tra lia n  b ran d .

T ro u b le -free  Service 
A n d  now' a few' h in ts  on how to  

m ake a rece iv e r give you th e  lo n g est 
possib le  tim e  of t ro u b le -fre e  se r­
v ice: F ir s t  o f all, b u y  only th e  b est 
possib le m a te ria l, even if  it costs 
you  a few' pen n ies m ore. A 1 -w att 
re s is to r  th a t  goes “ sn ap -c rack le  and  
p o p ” (w ith  apo log ies to  K ellogg’s 
rice  b u b b les ) , if  i t  is m ade  to  ta k e  
th a t  load , belongs in th e  g a rb ag e  
t in ;  th e  sam e app lies to  a 1 ,500-volt 
te s t,  400-vo lt w o rk in g  co n d en ser 
th a t  blow s ou t on 200 vo lts. T o 
m ake  su re , a lw ays use b an k s o f 
p a ra lle l o r series re s is to rs  able to  
ta k e  2 o r  3 tim es th e  ap p lied  load , 
if  no b ig g er su itab le  single re s is to rs  
a re  availab le . E v e ry  co n d en ser w ith  
m ore  th a n  100 vo lts across shou ld  
be of th e  2 ,000-volt te s t  ty p e . I f  
a co n d en ser se rves on ly  as by -pass 
and  no t as hum  filte r as well, a lw ays 
p u t  i t  be tw een  its  “ ac tio n  s ta tio n ” 
an d  th e  p o in t w ith less p o te n tia l  
d ifference, be i t  chassis o r B -f-.’ T he 
by-pass co n d en ser in th e  o sc illa to r  
p la te  c irc u it o f a c o n v erte r , f o r  in ­
stance , has to  ta k e  150-20S v o lts  if  
co n n ec ted  to  chassis, b u t on ly  50- 
100 vo lts if  co n n ec ted  b ack  to  B - f ,  
w'hich is th e re fo re  p re fe ra b le . P u t  
to n e  c o n tro ls  an d  sp e a k er by -p ass 
a lw ays betw 'een th e  sp e a k er t e r ­
m ina ls and  n o t to  chassis o r  you  a re  
ask in g  fo r  tro u b le . A n d  now' th e  
m ain  p o in t: P ro te c t  y o u r  se t fro m  
th e  vo ltag e  su rg e  betw 'een th e  m o­
m en t a f te r  you  sw itch  i t  on an d  th e  
rec tifie r (80, 5Y 3G ) h e a ts  u p , to  
ab o u t six seconds la te r , w hen th e  
re s t  of th e  valves a re  h e a ted  enough  
fo r  th e  em ission to  se t in ! M ost

e le c tro ly tic  an d  co n d en ser b re a k ­
dow ns occu r d u r in g  th is -b rie f  p e rio d  
w hen th e  v o ltag e  reach es 350 to- 
400 volts. T h a t’s w hy we should  
alw ays and  g e n era lly  use only in ­
d irec tly -h e a ted  rec tifie rs , w hich tak e  
as lo n g  as th e  o th e r  valves to  ge t 
“ a live ,” th u s  effec tive ly  -p reven ting  
th a t  dead ly  in it ia l  vo ltag e  surge.

O nly  th e  B est 
A n d  now , in co n n ection  w ith  th e  

la s t  one, a final h in t:  O nly  th e  
la te s t  an d  b es t is ju s t  good eno u g h  
to  be se lec ted  as o u r  s ta n d a rd  
eq u ip m en t!  I f  ev ery  ra d io  m an  in 
th is  c o u n try  w ould  m ake th is  his 
slogan , A u s tra l ia  cou ld  easily  g e t 
to  be one o f th e  m ost p ro g ressiv e  
ra d io  c o u n trie s  in th e  w orld ! A s 
soon  as a new  valve, coil, e lec­
tro ly tic  o r o th e r  co m ponen t has been 
developed , w'e shou ld  give i t  ex ­
h au stiv e  te s ts  and , i f  i ts  su p e rio r ity  
o v er its  p red ecesso r is p roved , w'e 
shou ld  m erc ilessly  d iscard  th e  old 
a n d  ad o p t th e  new ! B u t I m ean  
rea l, n o t pho n ey , p ro g ress!  I f  we 
p u t  th e  old 78 in to  a sm all g lass

CO NDENSERS
(C ontinued from page 14)

th e  m ost su itab le  im p re g n a n t w'ould 
a p p e a r  to  be one of th e  m in e ra l oils, 
b u t these  ag a in  b rin g  up  th e  p ro b ­
lem  of h av in g  a co m p a ra tiv e ly  low 
d ie lec tr ic  co n stan t.

A c id ity  o f  th e  O p e ra to r
E lsew h ere  we m en tio n ed  th e  need 

fo r  keep in g  ac id ity  o u t o f th e  im ­
p re g n a n t  an d  th a t  also app lies to  
th e  w hole co n s tru c tio n  of th e  co n ­
denser. G re a t  p a in s have to  be 
ta k e n  to  avo id  p e rsp ira tio n  fro m  
th e  w ind ing  m achine o p e ra to r  g e t­
t in g  on to  th e  p a p e r  foil. O p e ra ­
to rs  a re  te s te d  re g u la r ly  fo r  ac id ity , 
as som e peop le  have considerab ly  
g re a te r  a c id ity  in th e ir  p e rsp ira ­
tio n . In  som e condense*- fa c to rie s  
ev ery  w o rk e r is cheeked  fo r  a c id ity  
w ith  litm u s p a p e r  each  m o rn in g  be ­
fo re  s ta r tin g  w ork.

D u s t on th e  p a p e r  can be d a n ­
gero u s to  lo n g  life  o f th e  co n d en ser 
a n d  th e  idea l co n d en ser fa c to ry  has 
a  w 'inding room  as d u s t-p ro o f as 
possib le, w'ith an  effective a ir- 
co n d itio n in g  system . ,

N o t E asy
F ro m  th e  above o b se rv a tio n s i t  . 

w ill be seen th a t  th e  m a n u fa c tu re  
o f p a p e r  co n densers is n o t easy.

envelope, fit an  o c ta l base, call th e  
p ro d u c t 6 K 7 G /6 T  an d  hail it as “ the  
la te s t  v a lve ,” t h a t ’s ju s t  bluffiing! 
T he sam e app lies to , 6G 7G -6DG 
6Y7G -6C6, and  m an y  o thers . T he 
20 -year-o ld  “ 80” still h a u n ts  ou r 
m o d ern  se ts as 5Y3G (its  o c ta l v e r­
s io n ), v iciously  blow 'ing o u t con­
densers an d  e le c tro ly tic s  by  its  
in itia l v o ltag e  su rg e  (m en tio n ed  be­
fo re ) . W e d isca rd ed  screen  g rid  
valves like  249 o r 35 a long  tim e 
ago ; y e t th e  6A8G is still s ta n d a rd  
eq u ip m en t in o u r  se ts, and  w h a t else 
is a p e n ta g r id -c o n v e rte r  like  th e  
6A 8G  b u t  a screen  g rid  valve w ith  
an o sc illa to r sec tion  in it?  As fo r 
coils, we find  th a t  on ly  now  th e  
su p e rio r  “ P e rm a c la d ” coil is m ak ing  
its  a p p ea ran c e  a n d  soon o th e r  coil 
m a n u fa c tu re rs  w ill have to  w ake  u p  
ou t o f th e ir  old sm ug  com placency  
to  ad o p t th e  new  p rin c ip le  o r lose 
th e  m a rk e t!  Y es, we all have to  
w ake u p !  T he old “ w hat-w as-good- 
enough  - fo r  - m y -fa th er-is-g o o d - 
e n o u g h -fo r-m e” m e n ta lity  w on’t  get 
us any w h ere !

I t  tak e s  a lo t o f in tr ic a te  m ach in ­
e ry  to  w ind such  th in  tissu e  and  
fo il w ith o u t b re a k in g  it, a  lo t  of 
expensive ra w  m ate ria l- an d  th en  
th e  fin ished p ro d u c t has to  sell fo r  
a few  pence. Is  i t  any  w o n d er th a t  
m ost peop le  p re fe r  to  e a rn  th e  
m oney to  p a y  th e ir  incom e ta x  som e 
sim pler w ay?

; THE S.O.S. COLUMN
The following inform ation 

has been sought by readers, but 
as we have been unable to 

( assist, we are  publishing them  
j with an appeal to any readers
I who can help to let us have 
j the d a ta  for publication:
( V.D. (Bondi) wants the 

windings on the  perm ags and 
d a ta  on the  tone wheels used 

| in the Ham m ond organ, 
j B.F. (Y arraw onga, Vic.) 
j wants operating da ta  and in ­

form ation on how to m ake the
I I most of the fol’owing "S lad e"  

equipm ent: type AD403 set
t analyser, type B304 oscillator, 

and type A C 202 valve tester.
He particularly  w ants to know 

j how to tes t electrolytic con­
densers and the  ranges of the  

) oscillator.
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A SHORT COURSE IN RADIO
PART 7 - - THE SUPERHETRODYNE

I F tw o d iffe ren t freq u en c ie s are  
in tro d u c ed  in to  th e  in p u t o f a 
vrflve (g r id -c a th o d e ) , in  th e  
o u tp u t  (p la te -c a th o d e ) w ill a p ­

p e a r , in a d d itio n  to  th e  tw o  f re ­
quencies an d  th e ir  h a rm on ics, th e  
sum  and  d ifference  o f these  tw o  f r e ­
quencies and  w ith  a su itab ly  tu n e d  
c irc u it  as th e  p la te  load , an y  one 
can  be p ick ed  o u t a n d  am plified.

I f  a  rece iv e r is tu n e d  to  l ,0 0 0 k c /s  
an d  th e  o sc illa to r  to  l,4 5 6 k c /s , th e ir  
sum  w ill be 2 ,4 5 6 k c /s  an d  d ifference 
45 6 k c /s , w hich in  effec t changes 
th e  f req u en cy  o f th e  received  signal 
fro m  rad io  freq u en cy  to  “ in te rm ed i­
a te ” frequency .

T h e  I.F . F req u en cy
If  th e  o sc illa to r f req u en cy  is a l­

te re d  in step  w ith  th e  s ignal f r e ­
quency , th e  d ifference  be tw een  th em  
will be c o n stan t, so no m a tte r  w hat 
f req u en cy  th e  rece iv e r is tu n ed , th e  
signa l a p p e a r in g  acro ss th e  p la te  
lo ad  will a lw ays be th e  sam e f r e ­
q uency ; in th e  above case, 4 5 6 k c /s . 
So th e  fo llo w in g  am plifie rs a re  re ­
q u ired  to  am p lify  an d  tu n e  one f re ­
quency only , w hich is m uch eas ie r 
to  am p lify  a n d  o b ta in  a h igh deg ree  
of se lec tiv ity . In te rm e d ia te  f r e ­
quency  t ra n s fo rm e rs  a re  cap ab le  of 
be ing  d esigned  w ith  'm u ch  g re a te r  
efficiency th a n  th e  o rd in a ry  tu n ab le  
rad io  freq u e n c y  tra n s fo rm e rs .

In  “th e  e a r ly  d ay s o f su p e rh e ts  
th e  in te rm e d ia te  f req u en cy  w'as p ro ­

duced  by a re c tif ic a tio n  ac tio n  on 
th e  rece ived  ‘s ignal an d  th e  local 
osc illa tion  and  th e  valve p e r fo rm ­
in g  th is  ta s k  w as called  th e  firs t 
d e tec to r. N ow  freq u en cy  ch an g ers  
do no t use th is  m eth o d  an d  are  
com m only  know n as a  “ c o n v e rte r” 
o r “ m ix er.”

S u p p re sso r G rids
T he co u p lin g  betw een  th e  signal 

an d  th e  o sc illa to r freq u en c ies  
shou ld  be k e p t .to a  m in im um  to  
avo id  “ in te rlo ck in g ,” w'hich m eans 
th a t  th e  tw o  freq u en c ie s  te n d  to  
pu ll in step . T o  avoid  th is  effect 
th e  o sc illa to r  o u tp u t  is in tro d u c ed  
in to  th e  m ixer by  th e  su p p re sso r 
g rid  o f a R .F . p en to d e . T h e  dis­

ad v an tag e  o f th is  system  is th a t  
th e re  is no sc reen in g  be tw een  th e  
su p p re sso r an d  th e  p la te . So a n ­
o th e r  g rid  w as in tro d u c ed , an  “ in ­
je c to r  g r id ,” w hich is spec ia lly  de­
signed  f o r  th e  in tro d u c tio n  o f th e  
o sc illa to r v o ltage . T he su p p re sso r 
resum es its  u su a l fu n c tio n .

P e n ta g r id  C o n v e rte rs
I t  is possib le  to  u tilise  th is  valve 

fo r  th e  com bined  o p e ra tio n  of os­
c il la to r  a n d  c o n v e rte r  by  th e  in tro ­
d u c tio n  o f a n o th e r  g rid , w hich is 
used  as th e  o sc illa to r p la te . T h is 
type ' o f valve is c a lled  th e  “ p e n ta ­
g rid  c o n v e rte r” because  i t  possesses 
five g rid s. A su itab le  c irc u it  fo r  
one o f these  valves is illu s tra te d  
in  F ig . 70; th e  ca th o d e , o sc illa to r  
g rid  an d  p la te  a re  co n n ec ted  to  an 

o rd in a ry  feed -b ack  o sc illa to r  c irc u it

an d  th e  e le c tro n  s tre am  will be v a r­
ied in  acco rd an ce  w ith  these oscil­
la tio n s. I t  th en  passes on to  the  
s igna l freq u e n c y  sec tion  of th e  
valve, w hich, in tu rn ,  w ill v a ry  th e  
e lec tro n  s tre am  in acco rd an ce  w ith  
i ts  own freq u en cy . So th e  tw o  f r e ­
quencies a re  m ixed to g e th e r  an d  th e  
desired  freq u en cy  m ay  be p ick ed  up 
by th e  tu n e d  p la te  lo ad  an d  passed  
on to  th e  am plifiers.

O th e r  M ix er V alves

T he p e n ta g r id  c o n v e rte r  is f a ll­
in g  in to  d isuse , as i t  su ffers from  
severa l d isad v an tag es , especia lly  on 
th e  sho rt-w av e  ban d s, as th e  m u tu a l 
co n d u ctan ce  of th e  o sc illa to r sec tion  
is ra th e r  low' an d  o sc illa tion  is h a rd  
to  m a in ta in  a t  th e  h ig h er f re ­
quencies. T h ere  is a  ten d e n cy  to  
in te rlo ck in g , as th e  sh ie ld ing  be ­
tw 'een th e  o sc illa to r sec tion  an d  th e  
signal g rid  is n o t-p erfec t? '

T he trio d e -h ex o d e  and  tr io d e - 
hep to d e  have  su p e rsed ed  th e  p e n ta ­
g rid  c o n v e rte r  and , as th e ir  nam es 
im ply , a re  tw o  valves in  th e  one 
envelope, th e  tr io d e  fo r th e  oscil­
la to r ,  an d  th e  hexode o r h ep to d e  
as th e  m ix er, an d  a re  used  in  a 
s im ila r m an n e r to  th e  se p a ra te  os­
c illa to r an d  m ix e r valves. A  c irc u it 
u sing  one of th ese  valves is show n 
in F ig . 75 an d  can be  seen to  be 
v e ry  s im ila r to  th e  p e n ta g r id  con­
v e r te r  c ircu it.

S u p e rh e tro d y n e  P ro b lem s

T he p resen ce  of an  o sc illa to r in ­
tro d u ce s  c e r ta in  tro u b le s  in th is
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FUNDAMENTALS _  _  By CHARLES ASTON

ty p e  o f rece iv e r an d  th ese  will be 
now considered .

Im ages

F re q u e n cy  conversion  in tro d u c es  
th is  ty p e  o f in te rfe re n c e  an d  is due 
to  th e  fa c t  th a t  th e re  a re  tw o  f re ­
quencies th a t  w ill m ix w ith  th e  os­
c illa to r  freq u en cy , w hich w ill p r o ­
duce th e  sam e difference  o f ( in te r ­
m ed ia te ) freq u en cy .

As an  exam ple  o f th is  in te r f e r ­
ence, we w ill p re su m e  th a t  th e  re ­
ceiver is tu n e d  to  l l ,5 0 0 k c /s  and  
th a t  th e  in te rm ed ia te  f req u en cy  is 
50 0 kc/s , so th a t  th e  o sc illa to r  will 
have to  p ro d u ce  a f req u en cy  of 
12 ,000kc/s. T he d ifference is th en  
500kc/s . T h ere  is a n o th e r  signal 
w ith  a f req u en cy  of 12 ,500kc/s also 
re ach in g  th e  co n tro l g rid  of th e  
m ixer, an d  th e  d ifference  be tw een  
th is  an d  th e  o sc illa to r  f req u en cy  is 
also 5 0 0 k c /s , so th a t  th e  in te r f e r ­
ing  signal w ill a p p e a r  w ith  th e  
w an ted  one in  th e  p la te  c ircu it.

Im ag e  in te rfe re n c e  tro u b le s  in ­
crease  w ith  th e  freq u e n c y  of th e  
incom ing  signals, as th e  p e rce n ta g e  
difference  be tw een  th e  desired  f r e ­
quency  and  th e  im age  freq u en cy  
d ecreases as th e  rece iv e r is tu n e d  
to  a h ig h er freq u en cy .

N eed fo r  R .F . S tag e

W ith  an in te rm e d ia te  freq u en cy  
of a ro u n d  4 5 0 k c /s , im age  in te r f e r ­
ence is v ery  low  fo r  th e  b ro a d ca st 
ban d , bu t w ith  th e  h ig h er f r e ­
quencies i t  is n ecessa ry  to  in crease  
th e  se lec tiv ity  o f th e  rece iv e r b e fo re  
th e  m ix er valve. T h is m ay  be done 
by th e  a d d itio n  o f a  rad io  f r e ­
quency  am plifie r ah ead  of th e  m ix er 
stag e , by  using  a h ig h er in te rm ed i­
a te  f req u en cy , say , l ,5 0 0 k c /s , th e  
d eg ree  of se lec tiv ity  re q u ire d  b e fo re  
th e  m ix er s tag e  is red u ced , as th e re

w ould  be 3 ,00 0 k c/s  se p a ra tin g  th e  
re q u ire d  s ignal fro m  th e  one w here 
th e  im age  o rig in a te s .

B ack g ro u n d  N oise
In  th e  o u tp u t o f a  su p e rh e t r e ­

ce iver m ay  be h e a rd  a “ h issing” 
noise w hich is caused  by  m in u te  
ir re g u la r it ie s  in  th e  p la te  c u rre n t 
o f th e  m ix er va lve , an d  will be am ­
plified  by  all th e  fo llow ing  stages. 
T h is hiss c an n o t be e lim in a ted , b u t 
its  effect m ay  be red u ced  by in ­
c reasin g  th e  s ignal to  noise ra tio  
w ith  a R .F . am plifie r ah ead  of th e  
m ix er, so th a t  its  o u tp u t  w ill con ­
ta in  a  m uch la rg e r  p ro p o rtio n  of 
s igna l th a n  hiss.

I t  is obvious th a t  in c reas in g  th e  
ga in  a f te r  th e  m ix er s tag e  is p ra c ­
tic a lly  useless, as th e  hiss will r e ­
m ain  in th e  sam e ra tio  to  th e  signal.

A u to m a tic  V olum e C o n tro l
W e are  all aw are  th a t  w hen ra d io  

sig n a ls a re  rece ived  over a  d istan ce

th ey  a re  su b je c t to  fad ing . One 
m o m en t th e  aud io  o u tp u t m ay  be 
loud  and  sh o rtly  a f te r  h a rd ly  a u d ­
ible. A system  know n as a u to ­
m atic  volum e co n tro l (A .V .C .) has 
been  devised w hich ten d s  to  level 
ou t, in th e  rece iver, these  v a ria tio n s  
in c a r r ie r  s tre n g th .

W hen a s ignal has been  d e tec ted , 
we know  th a t  i t  s till co n ta in s a. 
la rg e  co m ponen t o f R .F . in ad d itio n  
to  th e  A'.F. c u rre n ts . T he am p litu d e  
o f these  R .F . c u rre n ts  is d irec tly  
d ep en d en t .on th e  s tre n g th  o f th e  
rece ived  signal in  th e  aeria l. T he
A .V .C . vo ltag e  is o b ta in e d  by using  
a d iode to  re c tify  th e  R .F . com ­

p o n e n t and  a r ra n g e d  in  such a 
m an n e r  th a t  th e  v o ltag e  developed 
across a resistiv e  lo ad  co n n ec ted  b e ­
tw een  th e  p la te  an d  ca th o d e  is n e g a ­
tiv e  to  th e  c a th o d e ; th e  g re a te r  the  
R .F . am p litu d e  th e  g re a te r  will be 
th is  n eg ativ e  vo ltage . I f  th e  g rid  
c irc u its  of th e  p reced in g  v a riab le  
m u valves a re  conn ec ted  to  th is 
n eg a tiv e  vo ltage , it w ill give them  
a b ias th a t  is neg ativ e  to  th e ir  
ca thodes. A n in crease  in  th e  n eg a ­
tiv e  g rid  b ias o f a v a ria b le  m u valve 
w ill re su lt in  a  re d u c tio n  in  am ­
p lificatio n , so th a t ,  as th e  signal to  
th e  ae ria l increases , so th e  sen sitiv ­
i ty  o f  th e  rece iv e r is red u ced  and , 
as th e  s igna l to  th e  ae ria l fa lls 
aw ay , so th e  sen s itiv ity  increases, 
a n d  th u s  th e  re su lta n t  aud io  o u tp u t 
is n e a rly  c o n s tan t fo r  a w ide v a r ia ­
tio n  of th e  in p u t to  th e  aerial.

S im ple A .V .C .

F ig . 68 show s a c irc u it o f a 
“ sim ple A .V .C .”  system  o f th e  ty p e  
ju s t  desc rib ed ; th e  re s is to r  co n d en ­
se r co m b in a tio n , R C , is a filte r to  
p re v en t th e  A .V .C . b ias fro m  v a ry ­
in g  w ith  th e  m o d u la tio n  of th e  re ­
ceived c a r r ie r  an d  if  th ey  w ere n o t 
in c lu d ed  th e  n eg ativ e  b ias  w ould 
in crease  w ith  th e  loud  aud io  p a s­
sages and  decrease  w ith  th e  so ft, 
w hich w ould  sm oo th  o u t th e  m o d u ­
la tio n  o f th e  c a rr ie r .

T he d isad v an tag e  o f th e  sim ple
A .V .C. is th a t  no m a t te r  how  sm all 
th e  s ignal b e in g  rece ived  by th e  
ae ria l, i t  will still cause a n egative  
b ias on th e  g rid s o f  th e  R .F . and  
I.F . valves, so th e ir  fu ll gain  will 
n o t be av ailab le  when it is m ost 
needed. T his m ay  be overcom e by 
a r ra n g in g  a d e lay  so th a t  a n e g a ­
tiv e  A .V .C. b ias w ill be p ro d u ced
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FU N D A M EN T A LS
(Continued

u n til th e  s tre n g th  of th  e signal 
reach es a  c e r ta in  p re d e te rm in ed  
level. T h is is show n in F ig . 72 and  
can  be seen th a t  se p a ra te  d iodes 
a re  used  as d e te c to r  an d  fo r  th e
A.V .C. n eg ativ e  bias. T he inclusion  
o f R14 h as th e  effect ,o f  g iv ing  th e  
ca th o d e  a c e r ta in  positive  p o te n tia l  
w ith  re sp ec t to  th e  A .V .C . p la te , 
P2, an d  th e  vo ltag e  d rop  across th e  
re s is tan ce  go v ern s th e  value  o f th is  
positive  p o te n tia l  and  no c u rre n t 
will flow th ro u g h  th e  A .V .C . diode 
u n til th e  s igna l vo ltag e  d rives P2 
m ore p o sitiv e  th a n  th e  cathode. 
T hen , a su itab le  neg ativ e  A .V .C. 
b ias is p ro d u ced .

W ith  th e  “ d e lay ed ” A .V .C . sys­
tem  it  is n ecessa ry  th a t  th e  signal 
m ust have co n sid erab le  am plifica­
tio n  b e fo re  b e in g  ap p lied  to  th is 
s tag e. I t  has th e  a d v an tag e  over 
th e  sim ple ty p e  in th a t  fo r  v a ry in g  
in p u ts  i t  w ill p ro v id e  m ore  u n ifo rm  
o u tp u ts .

A  R eceiver

Fig . 75 i l lu s tra te s  th e  c irc u it of 
a ' 5 /6  valve  su p e rh e tro d y n e  r e ­
ce iver o f s ta n d a rd  design. T he 
o p e ra tio n  o f each valve an d  its  com ­
p o n e n t p a r ts  w ill be co n sid ered  
sep a ra te ly . A s th is  w ill be m ore  o r 
less a  su m m ary  o f w h a t we have 
a lre ad y  d iscussed , re p e titio n  is u n ­
avoidable.

T he R .F . am plifie r is show n in 
F ig . 69. T he a e r ia l is co n n ec ted  to  
e a r th  th ro u g h  th e  p r im a ry  of th e  
“ a e r ia l co il,” w hich is in d u c tiv e ly  
coupled  to  th e  tu n e d  c irc u it L1G1. 
C3 is o f such a  v a lue  th a t  i t  has 
a  neg lig ib le  effect on th e  re so n an t 
freq u en cy  an d  is in c lu d ed  in th e  
c irc u it to  p re v e n t th e  A .V .C. b ias 
sh o rtin g  to  e a r th . Gi th e  tu n in g  
co n d en ser, w hich is m ech an ically  
g an g ed  to  G2 an d  G3 in  F ig . 70.

T he freq u e n c y  to  w hich L I G l  is 
tu n e d  is ap p lied  be tw een  th e  co n tro l 
g rid  an d  ca th o d e  o f th e  ra d io  f r e ­
quency  a m p lify in g  p en to d e  valve.

R1 is th e  ca th o d e  b ias  re s is to r  
w hich m akes th e  ca th o d e  p ositive  
to  e a r th ,  th u s  m ak in g  th e  g rid  neg a­
tiv e  to  th e  cath o d e. C l is fo r  th e  
p u rp o se  of , allow ing- th e  R .F . c u r­
re n ts  to  by-pass R l ,  th u s  g iv ing  
th em  a low  im pedence  p a th  to  th e  
cathode.

T he su p p re sso r g rid  is con n ec ted  
d irec tly  to  th e  ca th o d e  a n d  is fo r  
th e  p u rp o se  o f p re v en tin g  secon­
d a ry  em ission.

T h e  screen  g rid  is co n n ec ted  to  
th e  H .T . th ro u g h  th e  “screen  d ro p ­
p in g  re s is to r” R2 and  is o f such  a 
v a lue  th a t  th e  vo ltag e  on th e  sc reen  
w ill be ab o u t eq u al to  th e  p o te n tia l  
o f th e  e le c tro n  s tre am  a t th is  p o in t. 
C2 is th e  “sc reen -g rid  by-pass con­
d e n se r” an d  keeps th e  screen  a t 
R .F . e a r th  p o te n tia l ,  th u s  a c tin g  as 
an  e le c tro s ta tic  sh ie ld  be tw een  th e  
p la te  an d  g rid , re d u c in g  th e ir  in te r ­
e lec tro d e  cap a c ity , th u s  p re v en tin g  
feed -back  from  th e  o u tp u t c irc u it to  
th e  in p u t c ircu it.

T he p la te  is co n n ec ted  to  th e  H .T . 
th ro u g h  th e  p r im a ry  of a ra d io  f re ­
q uency  tra n s fo rm e r  w hich is in ­
d u c tiv e ly  coup led  to  th e  tu n e d  c ir­
cu it L2G2»

S ig n a l-to -no ise  R a tio

T he A .V .C . b ias is ap p lied  to  th e  
g rid  th ro u g h  th e  re s is to rs  R l l ,  R8 
a n d  R3 an d  th ro u g h  th e  in d u c ta n ce  
L I.

T he R .F . s tag e  in creases th e  sig ­
n a l to  noise ra tio , red u ces th e  pos­
s ib ility  o f im age in te rfe re n c e  and  
in creases th e  sen s itiv ity  o f the  
rece iver.

T he C o n v e rte r  S tag e

F ig . 70 show s th e  freq u e n c y  con­
v e r te r  stage. T h e  re so n a n t f r e ­
q uency  of L2G 2 is k e p t th e  sam e as 
L I G l .  C7 is to  p re v en t th e  A .V .C . 
b ias sh o rtin g  to  e a r th . R4C4 is th e  
b ias re s is to r  w ith  its  a sso c ia ted  by ­
p ass condenser. A .V .C . b ias  is a p ­
p lied  th ro u g h  R l l ,  R8 in d u c ta n ce  L2 
to  th e  co n tro l g rid . T he loca l os­
c illa to r  consists o f th e  osc illa to ry  
c irc u it L3G 3 w ith  th e  feed b ack  
w ind ing  L4. C9R5 p ro v id es neg ativ e  
g rid  b ias fo r  th e  osc illa to r. T he 
p a d d e r  co n d en ser, P .C ., is fo r  k eep ­
ing  th e  d ifference  be tw een  th e  sig ­
na l f req u en cy  an d  o sc illa to r f re ­
q uency  c o n s ta n t o ver th e  whole 
tu n in g  ran g e . I t  m ay be done w ith ­
o u t by  u sin g  d iffe ren t sh ap ed  p la te s  
in th e  co n d en ser G3 to  G l a n d  G2. 
I f  e ith e r  o f these  p re ca u tio n s  w ere 
n o t tak e n , th e  d ifference w ould  v a ry  
over th e  tu n in g  ran g e  an d  m ore so 
a t  th e  la rg e r  c ap a c ity  se ttin g s . R7 
is th e  “ o sc illa to r  p la te  d ro p p in g  r e ­
s is to r,”  an d  is req u ired , as the  
vo ltage  ap p lied  to  th is  p la te  is 
u su a lly  co n sid e rab ly  less th a n  th e
H .T. su p p ly : C6 is to  by -pass to  
e a r th  an y  o sc illa tions th a t  m ay  be
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fed  back  in to  th e  H .T . c ircu it.
A f te r  th e  freq u e n c y  of th e  local 

o sc illa tions have  been im p ressed  on 
th e  e le c tro n  stre am , i t  th en  com es 
u n d e r th e  in fluence o f th e  co n tro l 
grid , to  w hich is co n n ec ted  th e  
tu n e d  c irc u it L2G 2, across w hich is 
developed  th e  signal to  w hich the  
rece iv e r is tu n ed , w hich im presses 
its f req u en cy  v a r ia tio n s  on th e  elec­
tro n  s tre am , so th a t  in th e  p la te  
c irc u it w ill a p p e a r  th e  sum  a n d  d if ­
fe ren ce  of these  tw o  freq u en c ie s  to  
one o f w hich th e  p r im a ry  o f th e  in ­
te rm e d ia te  freq u en cy  tra n s fo rm e r  
I .F .T .l  is tu n ed , w hich consists o f 
a  la rg e  in d u c ta n ce  L5 tu n e d  by  th e  
sm all c ap a c ity  tr im m in g  co n d en ser 
C8. R6 an d  C8 a re  th e  screen  d ro p ­
p in g  re s is to r  an d  by -pass con d en ser 
respec tive ly .

G ang  T rim m ers

T he th re e  sec tions o f  th e  g ang  
co n d en ser, G l ,  G2 and  G3 a re  all fit­
ted  w ith  sm all c ap a c ity  tr im m in g  
condensers, so th a t  v a r ia tio n s  in the  
condensers o r  tu n in g  co ils  m ay  be 
co rrec ted .

T he in te rm ed ia te  f req u en cy  am ­
plifier is i l lu s tra te d  in F ig . 71. T he 
co n tro l g rid  is conn ec ted  to  th e  
seco n d ary  w in d in g  of I .F .T . l ,  w hich 
is also  tu n e d  to  th e  I.F . w ith  C12.
A.V .C. is ap p lied  from  th e  A .V .C . 
diode th ro u g h  R l l  and  th is  secon­
d a ry  w ind ing  to  th e  co n tro l grid . 
RIO is th e  ca th o d e  b ias re s is to r  and  
CIO its  by -pass condenser. T he 
screep  d ro p p in g  re s is to r  is R9, and 
C14 its  by -p ass condenser.

T he v a r ia tio n s  ap p lied  to  th e  con­
tro l g rid  will a p p e a r  in  an  am plified  
fo rm  across th e  tu n ed  p la te  load  
L7 C l l ,  w hich is also tu n e d  to  th e
I.F . an d  is th e  p r im a ry  w ind ing  of
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1 .F .T .2 ; the- i i . f .  is ap p lied  to  th e  
p la te  o f th e  valve th ro u g h  th is 
w inding.

T he d io d e-d e tec to r, A .V .C . diode 
an d  an  A .F . tr io d e  am plifie r a re  all 
c o n ta in ed  in a  single  valve envelope 
in F ig . 72. W e will co n sider th e  
d iode d e te c to r  first. T he s igna l is 
ap p lied  be tw een  th e  p la te  P I  and  
th e  ca th o d e ' th ro u g h  th e  lo ad  re ­
sis tan ce  R 12; th e  aud io  freq u en cy  
v a r ia tio n s  a re  b u ilt up  across th is  
re sis tan ce  an d  a re  p ick ed  off by 
th e  co n d eh ser 0 6 ,  w hich is o f such 
a value  to  offer a low  im pedence 
to  A .F . c u rre n ts  an d  be a fa ir ly  
h igh im pedence to  any  o f th e  R .F . 
co m ponen t th a t  m ay have escaped  
th e  f ilte r C15 R13. T hese  aud io  
v a ria tio n s  a re  th en  ap p lied  to  th e  
m oving  arm  of th e  p o ten tio m e te r, 
R15, an d  w ill develop a m axim um  
value end rem o te  fro m  e a r th  and  
a m inim um  w hen -at th e  e a r th e d  
end, and  th u s  is an  effective w ay 
o f co n tro llin g  th e  aud io  o u tp u t of 
th e  rece iver. T he A .F . is app lied  
to  th e  g rid  o f th e  tr io d e  sec tion , 
w hich will cause p la te  c u rre n t  v a r ia ­
tio n s  and  will v a ry  th e  vo ltag e  d ro p  
o f th e  lo ad  re s is to r  R17 so th a t  
an  am plified  version  o f th e  A .F . 
w ill a p p ea r  across th is  resis to r.

D elayed  A .V .C .
T he A .V .C . d iode is co n n ec ted  to  

th e  s ignal v o ltag e  th ro u g h  th e  con­
d en se r C l 8 to  P2 , an d  th e  ca th o d e ; 
th e  A .V .C . vo ltag e  w ill a p p ea r

across th e  re s is to r  R ib', w hich will 
have a  de lay  v o ltag e  o f a value 
d ep en d in g  on th e  va lue  of R14. T he
A .V .C . 'voltage as ta k e n  fro m  th e  
re s is to r  R16 still co n ta in s th e  aud io  
com ponen t. T h is is filte red  o u t by 
th e  resis tan ce  R l l  a n d  con d en ser 
C IS. C17 is an  au d io  by -p ass con­
d en se r and  sh o u ld  be of, a la rg e r  
value th a n  th»se  used  in the, high 
freq u en cy  stages.

A u d io  A m plifie r
R e tu rn in g  to  th e  aud io  vo ltage , 

Cl!) is o f a  s im ila r va lue  to  C l 6 
an d  should  o ffer a lo w  im pedance  
to  th e  w hole au d io  ran g e . T he tr io d e  
is a vo ltag e  am plifie r as i t  is re ­
q u ired  to  a p p ly  sufficient “ sw ing” 
to  th e  g rid  o f th e  A .F . p o w er am ­
plifier.

T he o u tp u t  p en to d e
Fig . 75 show s one of these  p e n ­

to d e  am plifiers th a t  is req u ired  to  
su p p ly  A .F . p o w er to  th e  lo u d ­
sp e a k e r in  its  p la te  c irc u it and  it  is 
designed  fo r  th is  p u rp o se  ra th e r  
th a n  high v o ltag e  am p lification . As 
a re su lt, th e  p la te  d raw s a com ­
p a ra tiv e ly  la rg e  c u r re n t  th ro u g h  th e  
p r im a ry  of th e  sp e a k e r tra n s fo rm e r  
a n d  th e  la rg e  v a r ia tio n s  in th e  g rid  
v o ltag es re su lt in la rg e  c u rre n t 
v a r ia tio n s  th ro u g h  th is  p r im a ry  
w indings, w hich will be  in d u ced  in 
th e  seco n d ary  w ind ing  an d  passed  
on to  th e  lo u d -sp eak e r, w hich re p ro ­
duces th em  in th e  fo rm  of sound  
waves.

RIO is th e  b ias re s is to r  o f the  
p o w er am plifie r valve and  is re ­
q u ired  to  c a r ry  a fa ir ly  heavy  Cur­
re n t;  so a su itab le  w a tta g e  should  
be chosen. C20 should  have a la rg e  
va lue  to  offer a  low  im pedence  to  
th e  A .F . c u rre n ts .

R ectifie r C ircu it

T he p o w er su p p ly  w ith  i ts  filte r 
c irc u it is show n in F ig . 74 an d  can 
be seen to  be a fu ll-w ave  rec tif ie r  
an d  its o u tp u t is filte red  by a 
“ c o n d en se r-in p u t” filte r. A s we 
know  th e  o u tp u t  o f th e  rec tifie r 
valve is p u lsa tin g , fo r  a  50 c.p.s. 
su p p ly , 100 tim es a second , and  it  is 
th e  p u rp o se  o f th e  f ilte r C22, L9 
a n d  C21 to  sm oo th  o u t these  p u l­
sa tions. C o n d en ser C22 w ill ch arg e  
up  as th e  v o ltag e  is in creas in g , and 
w hen th is  ap p lied  vo ltag e  fa lls  it 
w ill d isch arg e  in to  th e  load  u n til th e  
ap p lied  v o ltag e  rises, when it  will 
once ag a in  be c h arg ed , and  so th e  
co n d en ser ac ts  as a k in d  of re se r ­
voir. T he choke L9 w ill te n d  to  
oppose an y  change  in th e  c u rre n t 
flow ing th ro u g h  it,  an d  m ay consist 
.of th e  field w ind ing  of th e  lo u d ­
sp eak er. P ra c tic a lly  a ll th e  re m a in ­
in g  rip p le  w ill be rem oved  by con­
d en se r C21. T he o th e r  seco n d ary  
w inding  H H  is fo r  th e  valve h e a te rs  
a n d  is co n n ec ted  to  th em  in p a ra lle l. 
T he valves in  th is  c irc u it  a ll have 
th e  sam e h e a te r  vo ltage .
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DECIBEL- - A LOGARITHMIC FUNCTION
A D E C IB E L  is no t a p re h is­

to r ic  m o n ster, b u t  th e  nam e 
of a p o w er ra tio  u n it  w hich 
p lay s an  im p o r ta n t ro le  in 

co m m u n ica tio n  an d  sound  en ­
g ineering .

In  th e  e a rly  s tag es  o f co m m uni­
ca tio n  e n g in eerin g , when th e  te le ­
phone w as th e  only com m erc ial sy s­
tem  o f voice tran sm iss io n , en g in eers  
realised  th e  necessity  fo r  e s tab lish ­
ing  a u n it  to  in d ica te  th e  a t te n u a ­
tio n  of s igna l be tw een  tw o  given

l l | l | | l l l l l l ! l l l ] l l l l l l l l l l l l l l f  III  11 I I111111111111 III  III  l l l l  III  III  [ IU I

By
J . G. DU FA U R

B .E ., A .M .I.E . (A u s t.)
A .M .I.R .E . (A u s t.)
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p o in ts  on a  tran sm iss io n  line. T hey  
decided  th a t  th e  a tte n u a tio n  in tro ­
duced  in  one m ile o f s ta n d a rd  te le ­
p hone  cab le  shou ld  be ad o p ted  as 
th e  u n it, w hich w as te rm ed  “ a  t r a n s ­
m ission u n it,” o r  “T .U .” L a te r  on, 
th e  nam e of th is  u n it w as chan g ed  
to  th e  “ B el,”  in m em ory  of Dr. 
A lex an d e r G rah aili Bell, w ho in ­
v en ted  th e  te lephone. T he com ing 
o f w ire less m ade it n ecessary  fo r 
a sm alle r u n it  to  be used , fo llow ing  
w hich it  w as decided  to  a d o p t th e  
u n it “d ecibel,” be ing  o n e -ten th  of 
th e  o rig in a l value.

P o w er R atios
T he decibel is a lo g arith m ic  

fu n c tio n . T he d ifference  in pow er 
level bew teen  tw o  p o in ts  on a t r a n s ­
m ission line  expressed  in decibels 
is re p re se n ted  by ten  tim es  the  
lo g a rith m  o f th e  ra tio  o f th e  pow er 
av ailab le  a t  each  p o in t. T he u n it  is 
p a r tic u la r ly  u se fu l w ith re g a rd  to  
th e  co m p ariso n  of sound  in ten sitie s  
since th e  a b ility  o f  th e  h u m an  e a r  
to  d e te c t loudness is ap p ro x im ate ly  
a lo g arith m ic  fu n c tio n  o f th e  en erg y  
of th e  so unds concerned .

In  th e  case o f an  aud io  am plifie r, 
th e  o verall g a in  can  be expressed  
in decibels, b e in g  e ith e r  a lo g a ­
rith m ic  fu n c tio n  of th e  o u tp u t 
po w er to  th e  in p u t pow er, o r  a 
lo g a rith m ic  fu n c tio n  o f th e  o u tp u t 
v o ltag e  sq u a red  over th e  in p u t vo l­
tag e  sq u a red , p ro v id ed  th a t  th e  in ­
p u t and  o u tp u t im pedances a re  
equal. One decibel is ap p ro x im a te ly

th e  change  in p o w er o u tp u t  r e ­
q u ired  to  m ake a  ju s t  no ticeab le  
d ifference  in so und  in te n s ity  in r e ­
p ro d u c in g  e q u ip m en t such as a lo u d ­
sp eak er. T hus, i.f a w ireless re 
ceiver is o p e ra tin g  w ith  a  ce rta i' 
o u tp u t an d  th e  volum e co n tro l is 
tu rn e d  to -su ch  an  e x te n t th a t  a ju s t  
no ticeab le  in crease  in volum e is p ro ­
duced , th e  in c rease  in p o w e r o u tp u t 
u n d e r th ese  c ircu m stan ces w ill be 
in th e  v ic in ity  o f one decibel. 
C hanges in th e  p o w er o u tp u t  o f suclv 
a rece iv e r by  a given ra tio  o f in itia l 
to  final p o w er o u tp u t, p ro d u c e  the  
sam e a p p a re n t  change in volum e, 
in so fa r  as th e  e a r  is co n cern ed , re ­
gard less  o f th e  a c tu a l p o w er level.

The decibel is in d ep e n d en t o f f r e ­
quency  o r d is to r tio n  and  is sim ply  
a p ow er ra tio  w h e th er o r n o t th e  
re p ro d u c tio n  m easu red  is p u re  o r 
d is to rte d . I t  is em phasised  th a t  th e  
decibel is n o t a  u n it  o f p o w er, o r 
v o ltage , o r  c u rre n t, b u t a  ra tio  of 
p o w er gain  o r  loss in a c ircu it.

T he R eferen ce  Level
All decibel m easu rem en ts  a re  

q u o ted  w ith  re g a rd  to  a re fe ren ce  
p o in t know n as “ zero  db .,” w hich, 
in  p ra c tic e , m ay  be re g a rd e d  as 
th e  th re sh o ld  of h earin g . Z ero  db. 
is g en era lly  ta k e n  as be ing  six m illi­
w a tts  o f p o w er p re se n t in a  five 
hund red -o h m  tran sm iss io n  line  a t 
a  freq u e n c y  o f 1,000 cycles p e r 
second. O th e r  re fe re n ce  levels a re  
o ften  used , so it is n ecessa ry  to  
sp ec ify  th e  level ad op ted .

M a th em atica lly , the  gain  in d eci­
bels is g iven by e q u a tio n  (1 ) —

v e rte d  in to  a deeibel ra tio  since 
th e  p o w er ex is tin g  in a c irc u it is 
equal to  th e  v o ltag e  sq u a red , d iv ided  
by th e  im pedence o r  th e  c u r re n t  

i sq u a red , m u ltip lied  by  th e  im p ed ­
ence. T h e re fo re , th e  gain  in db. in 
an  am p lifie r w here  in p u t an d  o u tp u t 
vo ltag es o r c u rre n ts  on ly  a re  know n, 
can be re p re se n te d  by eq u a tio n s
(2 ) o r  (3 ).

db. *  10 lo g  V*

- 20 log.( V»___ /z\ hr. e r r  V, and Vt equal the

input ar>i output v o lt  aye a 
rey>ect iv e ly

db = 10 log  (o I , -re

I, r e s p e c t iv e ly .

, in i  I t equal th® 
.id output c u rre n ts

In p u t Im pedance
T hese fo rm u lae  a re  only tru e  

w hen th e  in p u t im pedence  o f th e  
am plifier is th e  sam e as th e  o u tp u t 
lo ad  im pedence. I f  these  tw o  im - 
pedences, Z, an d  Z2, a re  d iffe ren t, 
th e  db  ch an g e  is re p re se n ted  by 
eq u a tio n  (4 ) —

0 _

■ a  *  1. 1* .  |  „  I0 l , . = i | : .......... (a)

u'* PO“ *r factors of the trout and output

A lte rn a tiv e ly , if th e  in p u t and 
o u tp u t po w ers a re  m easu red  in 
te rm s of c u r re n t  an d  th e  in p u t an d  
o u tp u t im pedences a re  n o t equal, 
th e  db. gain  is re p re se n ted  by e q u a ­
tio n  (5 ) —

I,’ z,

hI,
4- l o  i . £ io Z±  i o

Z ,

In th is  expression , Pi an d  P- are  
th e  in itia l an d  final, o r in p u t and  
o u tp u t  p ow ers o f th e  am p lifie r o r 
c irc u it u n d e r  c o n sid e ra tio n .’ W ith  
am plifiers, Pi and  P : w ill be th e  
po w er o u tp u ts  b e fo re  an d  a f te r ' the  
volum e co n tro l has been m oved, if 
th e  change  in o u tp u t is to  be c a l­
cu la ted  be tw een  d iffe ren t volum e 
co n tro l se ttin g s.

V o ltag e  A m plifiers 
W hen  d e te rm in in g  th e  p e r fo rm ­

ance of vo ltag e  am plifiers, i t  is 
u sua l to  m easu re  th e  in p u t and  
o u tp u t in volts. I t  is obv ious th a t  
such a m easu rem en t m ay be co n ­

D iffering  Im pedances
In  valve am plifie rs, th e  in p u t im ­

pedence g en era lly  d iffers co n sid e r­
ab ly  fro m  th e  o u tp u t  im pedence. 
As an exam ple , co n sid er a  ty p ica l 
am plifier in w hich th e  in p u t im- 
pedene is a 500,000-ohm  resis tan ce  
and  th e  o u tp u t  im pedence is a 
5,000-ohm  resistiv e  load . A ssum e 
th e  p o w er o u tp u t  is 5 w a tts  a t
1,000 c.p.s. when a signal o f 1 volt 
is ap p lied  to  th e  am plifier. Since 
p ow er is equal to  vo ltag e  sq u a red , 
d iv ided  by re sis tan ce , th e  vo ltage  
across th e  o u tp u t  lo ad  w ill be 
\ /5  X  5,000 =  158 volts. T he db.
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g ain  can  th e re fo re  be c a lcu la ted  as 
show n in e q u a tio n  (6 ) —

d b. 20 loq̂ . V*. 4 -1 0  lo<d'o C

— 2o + lo l°<

Zo lo

1
158

-z.
5oo, ooo

E'ooo~
10 ioo. 100

U sing  eq u atio n  (2 ) , th e  db. gain  
is c a lcu la te d  in eq u a tio n  (7 ) —

db. =  2o 4 - l0 f
— 2o x • Solo 

=  6 .0 Z ------------( J )

I : 2

= 2o X 2-1957 +  'ox ?-°°°

,  6 J - 9 j d b --------------- ---  (6)

I
R esponse C urves

I f  i t  is desired  to  d raw  an  aud io  
response  cu rve  fo r  th is  am plifier, 
th e  p o w er o u tp u t  m u st be m easu red  
a t d iffe ren t f req u en c ie s  be tw een , 
say , 50 an d  10,000 c.p.s., and  cal­
c u la tio n s  s im ila r to  th a t  above, p e r ­
fo rm ed  in  each  case to  d e te rm in e  
th e  db. ga in  a t  each  freq u en cy . T he 
re su lts  can  th en  be p lo tte d  ag a in s t 
freq u en cy  on a cu rv e  w hich will 
in d ica te  th e  ov era ll re sponse  c h a ra c ­
te r is tic s  o f th e  am plifier.

R e la tiv e  R esponse

R efe ren ce  to  im pedence  m ay , if 
desired , be  o m itted  w hen d e te rm in ­
in g  th e  g a in  o r  loss in decibels fo r  
th e  p u rp o se  o f d ra w in g  response  
cu rves, as such  cu rves a re  d raw n  
m ere ly  to  d e te rm in e  th e  re la tiv e  
response  of th e  am plifie r a t  d iffe ren t 
freq u en c ie s and , th e re fo re , th e  
a c tu a l gain  a t  an y  p a r tic u la r  f re ­
q u en cy  is o f m in o r im p o rtan ce .

H o w ev er, i t  m u st be rea lised  th a t ,  
a lth o u g h  fo r  som e p ra c tic a l p u r ­
poses, th e  ga in  o r loss is c a lcu la ted  
by u sin g  eq u a tio n  (2 ) , th is  ex p res­
sion is n o t s tr ic t ly  c o rre c t if  th e  
in p u t and o u tp u t  im pedences are  
u n equal.

T ra n s f  o rm e r  C o n sid e ra tio n s

A s a  p ra c tic a l ex am p le , consider 
a  h y p o th e tica l t ra n s fo rm e r  in w hich 
th e  re sis tan ces o f th e  p r im a ry  an d  
seco n d ary  w ind ings a re  so sm all 
th a t  th ey  m ay  be n eg lec ted ; in 
w hich th e  ra tio  o f th e  p r im a ry  an d  
seco n d ary  tu rn s  is 1 to  2 an d  in  
w hich, fo r  th e  sake o f s im plic ity , no 
losses o ccu r an d  m ag n e tis in g  c u r­
re n t is neglig ib le . Suppose  th a t  th e  
p r im a ry  of th is  t ra n s fo rm e r  is con­
n e c ted  to  an  A.C. so u rce  of 1 vo lt 
an d  th a t  a  p u re  re s is tan ce  R  is 
c o n n ec ted  across th e  seco n d ary  as 
a load . (See D ia g ram  A .)

P o w er G ain  Im possib le

T h is re su lt is obv iously  rid icu lo u s 
as i t  is im possib le  to  o b ta in  m ore 
p o w er fro m  a t ra n s fo rm e r  th a n  is 
fed in to  it.

L e t us now use th e  com plete  
fo rm u la  (e q u a tio n  4) to  c a lcu la te  
th e  c o rre c t re su lt. F irs tly , , i t  is

FREQUENCY (CYCLES PER SFcJ

F i g . 7

100 i°°° 10,000
FREOuENCY {CYCLES PER SECOND.)

F i g . 2

n o ted  th a t  th e  in p u t im pedance , Zi 
in th is  case, is th e  re sis tan ce  R  re ­
flected  th ro u g h  th e  tra n s fo rm e r  to  
th e  p r im a ry  an d  is th u s  R  d iv ided  
by th e  sq u a re  o f 2 since th e  p r im a ry  
to  th e  seco n d ary  ra tio  is 1 to  2. 
A lso th e  phase  ang les w ill be equal

db .  z° i<a„ ^  10 | i

i ?o 2 

( J O * . 30,0) h - ( k > , T . « T 9;  +  (!°>«0
e.oz + ( - 6 .02) + °

o 2 Wilts |R = Z 2

D i a g r a m  A.

-(a)

since th e  in p u t and  o u tp u t  im p ed ­
ences a re  p u re ly  resistive .

T he re a l p o w er ga in  in th e  t r a n s ­
fo rm e r  is show n to  be zero db., 
w hich is u n ity , in  e q u a tio n  (8 ). In  
p ra c tic e , if th e  above calcu la tio n  
w as app lied  to  a re a l tra n s fo rm e r , 
th e  answ er w ould  be n eg ativ e  (less 
th a n  0 d b .), in d ic a tin g  a p ow er loss 
ow ing to  th e  losses w ith in  th e  t r a n s ­
fo rm er.

In  re la tio n  to  v o ltag e  am plifiers, 
one is p ro b a b ly  accu sto m ed  to  
th in k in g  of th e  ov era ll am plification  
in te rm s  of
th e  ra tio  o f o u tp u t  to  in p u t vo ltage  
an d  th e re fo re  w onders w hy i t  is 
n ecessa ry  to  in tro d u c e  a  m ore  com ­
p lica ted  u n it o f a lo g a rith m ic  n a ­
tu re , such  as th e  decibel, in to  cal­
c u la tio n s  c o n ce rn in g  th e  am plifica­
tio n  of such an  eq u ipm en t. T he 
a d v an tag e  o f th e  lo g a rith m ic  u n it 
becom es ev id en t w hen one a tte m p ts  
to  d raw  cu rves show ing  th e  re la tiv e  
ga in  o f th e  am plifie r th ro u g h o u t a  
ra n g e  of freq u en c ie s  such as those  
in  th e  aud io  sp ec tru m .

A  T y p ica l C ase

L e t us, fo r  exam ple, co n sid er tw o  
ty p ic a l Class “A ” v o ltag e  am plifiers 
w ith  equal in p u t a n d  o u tp u t  im ­
pedences. H a v in g  ta k e n  read in g s  o f 
th e  in p u t v o ltag e  an d  o u tp tit  v o ltag e  
a t  v a rio u s f req u en c ie s  in th e  aud io  
sp ec tru m , le t  us d raw  th e ir  re sponse  
c h a ra c te ris tic s , g ra p h in g  th e  ga in  
in te rm s  of vo ltag e  ra tio  ag a in s t th e  
response  freq u e n c y  in cycles p e r  
second. I f  th e  tw o  am plifie rs a re  
e le c tr ica lly  s im ila r  ex cep t th a t  one 
is c ap ab le  o f p ro d u c in g  g re a te r  am ­
p lificatio n  th a n  th e  o th e r, th e ir  c h a r 
ac te r is tic  cu rves m ay  be those  
show n in F i g . '  1. O b serv a tio n  of 
th is  d iag ram  a t a g lan ce  w ould  in ­
d ica te  th a t  th e  am p lifie r re p re se n ted  
by  cu rv e  “ A ” has g re a te r  ov era ll 
am plification  th a n  th a t  o f curve 
“ B ” a n d  a lso th a t  th e  am plification  
re p re se n ted  by cu rve  “ A ” is m uch 
m ore a tte n u a te d  a t  th e  h ig h er and  
lo w er freq u en c ie s  th a n  th a t  o f cu rve  
“ B .” In  a c tu a l fa c t, how ever, b o th

(Continued on next page)
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D EC IBEL
( Continued)

these  cu rv es in d ica te  id en tica l f r e ­
quency  c h a ra c te ris tic s , as can  be 
easily  seen a f te r  a  close s tu d y  of 
F ig . 1. F o r  ex am p le, w ith  re g a rd  
to  cu rv e  “ A ,” the  ra tio  be tw een  th e  
ga in  a t  100 cycles a n d  1,000 cycles 
p e r  second is 20 to  40, w hich equals
2. I t  w ill a lso  be seen th a t  th e  ra tio  
o f th e  g a in s a t  th ese  tw o  freq u en c ie s  
re p re se n ted  by  cu rv e  “ B ” is 10 to  
20, w hich a g a in  equals 2. T hus, 
bo th  cu rv es re p re se n t th e  sam e re- 
ponse c h a ra c te ris tic .

L e t us re d ra w  th ese  cu rv es in such 
a m an n e r th a t  th e  gain  is g rap h ed  
ag a in s t th e  freq u en cy , th e  fo rm er 
also being  p lo tte d  as a  lo g arith m ic  
fu n c tio n  ( r e fe r  F ig . 2 ). A s th e  
o rd in a te  o f th is  g ra p h  re p re se n ts  a 
lo g arith m ic  v o ltag e  ra tio , i t  can  be 
re d ra w n  in dceibels (a s  show n on th e  
rig h t o f F ig . 2 ) , th e  decibel scale 
be ing  u n ifo rm .

T he o rd in a te  m ay  be c a lib ra te d  
in decibels by  use o f e q u a tio n  (2 ) , 
o r  by  u se  o f th e  ta b le  show n in th e  
tex t. I t  w ill be seen th a t  20 decibels

is eq u al to  a v o ltag e  ra tio  o f 10 
an d  40 decibels is eq u a l to  a  vo ltag e  
ra tio  o f 100, w hich co rresp o n d s 
w ith  th e  c a lib ra tio n  show n in  F ig . 2.

The cu rv es “A ” an d  “ B ” o f F ig . 1 
have been  re d ra w n , as show n in 
F ig . 2, an d  it  w ill be o bserved  th a t  
th e y  n o t on ly  in d ic a te  th a t  am plifie r 
“ A ” has g re a te r  am plification  th a n  
am plifie r “ B ” as b e fo re , b u t  th a t  
bo th  am plifie rs have th e  sam e f r e ­
q uency  response  ch a ra c te ris tic . 
T h e re fo re , by  using  th e  lo g arith m ic  
scales a d o p te d  in F ig . 2, one can  
see th e  ' a c tu a l freq u e n c y  response  
c h a ra c te ris tic  a t  a  glance.

S e lec tin g  Z ero
Since th e  decibel scale  in  F ig . 2 

is u n ifo rm ly  d iv ided, zero  m ay  be 
se lec ted  as any  p o in t w h a tev e r on 
th e  scale. F o r  in s tan ce , it m ay  be 
co n v en ien t to  re n u m b e r th e  scale 
so th a t  o db. occu rs  w here  30 db. 
is show n in F ig . 2 an d  th u s  th e  
am p lifie r’s c h a ra c te ris tic s  w ould 
th e n  be in d ic a te d  as p lus o r m inus 
so m any  db. w ith re fe ren ce  to  th is  
po in t.

T he ta b le  in th e  te x t  ta b u la te s  
pow er, c u r re n t  a n d  v o ltag e  ra tio s
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a n d  th e ir  eq u iv a len t changes in  db. 
T h is w ill be u se fu l w hen i t  is de ­
sired  to  d ra w  freq u en cy  response  
c h a ra c te ris tic  cu rv es in re la tio n  to  
vo ltage  an d  p o w er changes in  eq u ip ­
m ent. Som e m ic ro p h o n es and 
“ p ick -u p s” a re  n o t cap ab le  o f p ro ­
duc in g  an  o u tp u t o f 6 m illiw a tts  
( th e  g e n e ra lly  accep ted  zero  db. 
re fe re n ce  lev e l), an d  th e re fo re , in 
such  cases, i t  is necessa ry  to  ad o p t 
som e level less th a n  zero  db. when 
m easu rin g  th e ir  o u tp u t.

I f  zero  db. is re g a rd e d  to  be six 
m illiw atts , m inus 10 db. w ill be .6 
m illiw atts  a n d  m inus 20 db. will 
lie .06 m illiw a tts  an d  so on.

I f  i t  is s ta te d  th a t  an  am plifier 
has an o u tp u t  o f  +  40 db. (0  db. = r
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Melbourne
Sydney
Adelaide
Brisbane
Perth
Newcastle
Hobart

31 Spring Street 
1 1 7 Pitt Street 
232 North Terrace 
289 Queen Street 
Gledden Building, Hay Street 
Aero Club, Broadmeadow 
94 Melville Street

Telephone MU 961 1 
B W  3871 

„  Cent. 8127 
B 6662 
B 7763 

„  Ham. 91 9 
„  Hobart 3985
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6m .W .), th is  m eans th a t  i t  has a 
c e r ta in  ra tio  be tw een  60 w a tts  o u t­
p u t  an d  th e  accep ted  level o f six 
m illiw atts. T h is becom es a p p a re n t 
fro m  th e  ca lcu la tio n  show n as 
eq u a tio n  (9 ) —

|0  foa.
i

g o  tVATT-S

6  m i l l i w a t t s  

60
6 x io‘5 

=  lo  \c g .w  10*

lo X 4 .o o o

= 4 0 ____

In  a m u lti-s tag e  am plifie r, th e  
> p o w er o r  v o ltag e  g a in s a re  m u lti­

p lied  to g e th e r  to  o b ta in  th e  overall 
ga in , b u t if  th e  in d iv id u a l g a ins a re  
co n v erted  to  db., th e y  m u st be ad ded  
to g e th e r  to  o b ta in  th e  re su lt. C on­
s id e r a  tw o -s tag e  am p lifie r in which 
th e  pow7e r  g a in s o f th e  first and  
second  sec tio n s a re  100 an d  1,000 
resp ec tive ly , and  in  w hich th e  first 
sec tion  is m a tch ed  to  th e  second so 
th a t  no p o w er loss occurs in th e  
co u p lin g ; th e n  th e  o verall p o w er 
g a in  w ill be 100 X  1,000 =  105. I f  
th e  ga in s a re  m ea su re d  in decibels, 
how ever, th e y  w ill be  20 db. and  30 
db. a n d  th e  ov era ll g a in  will be th e  
sum  o f th e se ; i.e., 50 db.

A  P ra c tic a l A p p lica tio n

In  co n sid erin g  a f u r th e r  p ra c tic a l 
ap p lic a tio n , ta k e  a ca rb o n  m ic ro ­
phone  w ith  a ra te d  p o w er o u tp u t of 
m inus 20 db. an d  an  am p lifie r which 
req u ire s  an  in p u t o f zero  db. (i.e., 
six m ill iw a tts ) , to  p rov ide  an  o u t­
p u t  pow’er o f  60 w a tts , th a t  is, 

40 db. F o r  th e  am plifie r to  p ro ­
duce its  fu ll 60 w a tts  p o w er o u tp u t, 
i t  is ev id en t th a t  th e  m icrophone  
wall have insufficien t o u tp u t to  d rive  
i t  w ith o u t th e  inclusion  of an  a d ­
d itio n a l am plifier. T h is  am plifie r 
m u st obviously  have  an  am plifica­
tio n  of 20 db. to  enab le  th e  full 60 
w a tts  o u tp u t to  be o b tained .

I t  is p o in te d  o u t th a t  loss ra tio s  
m easu red  in decibels a re  equal and 
o p posite  to  ga in  ra tio s  o f th e  sam e 
m ag n itu d e . F o r  exam ple, if  th e  o u t­
p u t  o f an  am p lifie r is in creased  
fro m  1 to  6 w 'atts, th e  db. gain

P ow er, C u rre n t a n d  V o ltag e  R a tio s  
( f o r  equal im pedences) an d  T h e ir  

E q u iv a len t G ain  in D ecibels

D ecibels
C u rre n t o r 

V o ltag e  R a tio
Po w er
R a tio

- C 9 )

0 1.000 1.000
0.1 1.012 1.023
0.5 1.059 1.222
1 1.122 1.259
2 1.259 1.585
3. 1.413 1.995
4. 1.585 2.512
5 1.778 3.162
6 1.995 3.981
7 2.239 5.012
8 2.512 1 6.310
9 2.818 7.943

10 3.162 10.00
11 3.55 12.6
12 3.98 15.9
13 4.47 20.0
14 5.01 25.1
15 5.62 31.6
16 6.31 39.8
17 7.08 50.1
18 7.94 63.1
19 8.91 79.4
20 10.00 100
30 31.6 10s
40 100 104
50 316 10s
60 1,000 10"
70 3,160 10’
80 10,000 10s
90 31,600 109

100 100,000 10“

ca lcu la ted  fro m  e q u a tio n  (1) equals 
7.782. I f  now th e  g a in  is reduced  
fro m  6 w a tts  back  to  1 w a tt, th e  
db p o w er loss is,- ag a in  u sin g  e q u a ­
tio n  (1 ) , -7 .7 8 2  db., w hich is th e  
sam e figure  w ith  opposite  sign  as 
th a t  o b ta in ed  fo r  th e  g a in  ra tio .

W A N T ED
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A M E R I C A

(Continued from page 9)

verse  n a tu ra l  econom ic cond itions 
in an y  one c o u n try  an d  th a t  th e  
fu n d  can  on ly  assis t by  cush ion ing  
econom ic effects. T h e re fo re , th e  
fu n d  has m ach in ery  fo r  v a ry in g  or 
re -a r ra n g in g  ex change  ra te s  by 
10 p e r  cen t. M ach in ery  is also 
co n ta in ed  in  th e  p lan  w h ereby  re ­
s tr ic tio n s  can  be ap p lied  to  a  n a ­
tio n  whose e x p o rts  a re  excessive 
an d  W'hose c u rre n c y  is th e re fo re  in 
sh o rt supp ly . I  th in k , how ever, it 
is im p o r ta n t  to  rea lise  th a t  th e  B re t-  
to n  W oods p lan  is m ere ly  a lu b ric a ­
tio n  an d  is n o t  th e  m ain  m ach inery  
by w hich w orld  t r a d e  m u st be 
powdered.

T he F iv e -Y e ar P erio d

I am  a f ra id  th a t  an  ex am in atio n  
of th e  im m ed ia te  p o s t-w a r  s itu a tio n  
fo rces one to  th e  conclusion  th a t  
fo r a t  le a s t a  sh o r t  p e rio d — sh o rt 
in  in te rn a tio n a l com m erce, say , five 
y e a rs— a f te r  th e  w a r, b i- la te ra l 
a g ree m e n ts  will be necessa ry  be­
tw een  n a tio n s in o rd e r  to  in crease  
w orld  tra d e  im m ed ia te ly . P ossib ly  
we m ay  have— in fa c t,  we m ay need  
and  E n g la n d  m ay  need  it  m ore— a 
m ain ten an ce  o f th e  O ttaw a  a g ree ­
m ent. I t  is obv ious th a t  E n g la n d  
m u st im p o rt food  in o rd e r  to  live. 
A u s tra lia  can  su p p ly  th a t  fo o d  and  
we s ta r t  off w ith  an  exchange  r a te  
w hich is n o t so u n re a l as th a t  e x is t­
in g  be tw een  A u s tra l ia  an d  A m erica . 
E n g la n d  can  on ly  m ain ta in  h e r p u r ­
chases o f fo o d  fro m  A u s tra lia  if  we 
can m a in ta in  o u r  p u rch ase  of p ro ­
d u c ts  fro m  E n g la n d , and  these  a re  
tw o  con d itio n s upo n  which we can , 
w ith o u t d ifficulty , com m ence ou r 
t r a d e  betw een  E n g la n d  and  A us­
tra lia . T h ere  can be no one-w ay  
traffic  in in te rn a tio n a l  t r a d e  over 
a long  period .

By re ad in g  th e  v a rio u s re p o rts  
e m a n a tin g  fro m  E n g la n d  and  
A m erica , I am  of th e  op in ion  th a t  
th e  B ritish  o rg a n isa tio n  fo r  fu ll em ­
p lo y m en t, in te rn a tio n a l t ra d e , con­
tro l o f m oney, ex ch an g e  ra te s , etc ., 
is b e tte r  o rg an ised  th a n  th a t  o f th e  
A m erican  system s, w hich a p p e a r  to  
be pu lled  in  ^all d irec tio n s  by  in ­
d iv idual v o tin g  blocs, by  m ore con­
se rv a tiv e  law s, an d  th e  size o f th e  
c o u n try  w hich is c o n tro lled  u n d e r 
one p o litica l head.
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THE THEORY BEHIND PROPER
P A R T  I . T H E  V A L V E

TH E  a b ility  o f th e  valve to  a c t 
as an  am p lifie r is m ain ly  due 
to  th e  fa c t  th a t  a  sm all 
ch an g e  o f g rid  c irc u it vo ltag e  

will p ro d u ce  a co m p a ra tiv e ly  la rg e  
change of p la te  c u rre n t  and , as 
th is  c o n tro l o f th e  g rid  o ver th e  
p la te  c u r re n t  is /e le c tro s ta tic , p ra c ­
tic a lly  v ery  lit t le  o r no e n e rg y  a t  
all is su p p lied  by  th e  in p u t c irc u it, 
so it is possib le  to  p ro d u ce  la rg e  
v a ria tio n s  in p o w er o r vo ltag e  fro m  
an e x te rn a l sou rce  w ith  a  su itab le  
valve.

L im itin g  F a c to rs

T he valve, in  th eo ry , is c ap ab le  
o f  am p lify in g  freq u en c ie s  o f any 
value. H o w ev er, losses due to  lea k ­
age cap ac ity  a n d  in d u tc a n ce  of th e  
valve p lace  a defin ite  lim it on its 
h igh freq u en cy  cap ab ilitie s , an d  fo r  
m icro-w aves th e  ve loc ity  o f th e  e lec­
tro n  is also  a  lim itin g  fa c to r , re ­
q u irin g  specia l designs fo r  sa tis fa c ­
to ry  resu lts .

E sse n tia lly , rad io - an d  a u d io ­
freq u e n c y  am plifie rs a re  th e  sam e, 
th e  o n ly  d ifference  be ing  th e  rad io  
freq u e n c y  am plifie r has to  am plify

Fic.l r--- 1 n m t e l1 LOAD

1f-S  l_l utfl Lj
%
1 H.T. 1

• cC " *
The general case of the valve amplifier 
is illustrated by diagram "A , "  whilst " B "  

shows its equivalent circuit.

f req u en c ies  co n sid erab ly  h ig h er 
th an  th e  o th er.

A m p lify in g  valves used  in  rad io  
u su a lly  co nsist o f e ith e r th e  v o ltag e  
o r p o w er a m p lify in g  types.

V o ltag e  a m p lify in g  valves a re  
used  w here  th e  m ain  co n sid e ra tio n  
is m ax im um  o u tp u t  vo ltag e . T he 
valve u su a lly  h as a  h igh am plifica­
tio n  fa c to r  w hich is defined as th e  
ra tio  o f a  sm all change  in  p la te  
vo ltag e , to  th e  sm all ch an g e  in  g rid

v o ltag e  re q u ire d  to  p ro d u ce  e q u iv a ­
le n t changed in  p la te  c u rre n t.

P o w er am p lify in g  valves a re  used 
w hen it  is desired  to  p ro d u c e  an 
o u tp u t th a t  is c ap ab le  o f su p p ly in g  
p o w er to  a  lo ad  such  as th e  s tag e  
o f a t r a n s m it te r  th a t  feeds the  
a e r ia l; o r  in th e  au d io  ra n g e  of a 
lo u d -sp eak er. A s th e  p ow er o u tp u t 
rises ra p id ly  w ith  th e  p la te  vo ltag e , 
i t  is d e sirab le  to  o p e ra te  th em  w ith  
as high a  p la te  vo ltag e  as possible.

A ud io  F re q u e n cy  A m plifiers

A ud io  freq u e n c y  am plifie rs will 
am p lify  freq u en c ie s  th a t  a re  aud ib le  
to  th e  h u m an  e a r , w hich m ay  be 
re g a rd e d  to  e x te n d  fro m  15 to
20,000 cycles p e r  second, a lth o u g h  
th e  h ig h er an d  lo w er sec tio n s of 
th is  b a n d  are  im p e rcep tib le  to  th e  
m a jo r i ty  o f people . T his ty p e  of 
am plifie r is know n  as a  “ w ide b a n d ” 
am plifie r a n d  it  is g e n era lly  d e s ir­
able th a t  i t  is o f th e  b ro a d ly  re so n ­
a n t  ty p e . T h e  freq u e n c y  ra n g e  of 
19,985 cycles p e r  second is a  p a r ­
tic u la r ly  w ide b a n d  o f au d io  f r e ­
quencies, b u t in th e  rad io  freq u en cy  
ra n g e  a  s im ila r b an d  w id th  w ould  
be m o d e ra te ly  n a rro w  a n d  to  de­
cide if  an  am p lifie r is o f th e  w ide 
o r n a rro w  ban d  ty p e  it  is necessa ry  
to  co m p are  i t  w ith  th e  m id ­
freq u e n c y  o f th e  range.

W e will now  exam ine  th e  g en era l 
case o f a  valve am plifie r as show n 
in Fig. 1 (a ) .  A cross th e  in p u t, g rid - 
ca th o d e , is co n n ec ted  a so u rce  o f 
a lte rn a tin g  v o ltag e , E g ; th e  usua l 
h ig h -ten sio n  v o ltag e  is co n n ec ted  in 
th e  o u tp u t c irc u it, p la te -c a th o d e , in 
series w ith an  im p ed an ce  Z know n 
as th e  p la te  load . In  ex am in in g  
th e  o p e ra tio n  o f th is  c irc u it  th e  
d ire c t c u r re n t  p o te n tia ls  a p p lied  to  
th e  e lec tro d es, a lth o u g h  n ecessary  
fo r  o p e ra tio n , m ay  be d isreg ard ed  
when ex am in in g  th e  p ro p e rtie s  o f 
th e  c irc u it;  by  red u c in g  F ig . 1 (a )  
to  essen tia ls , th e  c irc u it  show n in 
F ig . 1 (b ) w ill resu lt.

A ll valves have  p la te  re s is tan ce  
(p la te  re s is tan c e  is defined as th e  
ra tio  o f a  sm all change  in p la te  
v o ltag e  to  th e  sm all change  in  p la te  
c u r re n t  c au sed  b y  it, th e  g rid  p o te n ­
t ia l  be ing  k e p t c o n s ta n t) ,  w hich is

Fig. 2. " A "  shows the resistance-loaded 
valve with output developed across X  and 
Y. " B "  shows resistance-capacity coupled 
valves and " C "  shows why resistance Rg 
should be larger than the reactance of C.

re p re se n ted  by  R p . V a n  d e r B ijl 
has show n th a t  th e  eq u iv a len t
E .M .F . a p p lied  to  th e  c irc u it  is 
eq u a l to  u E g , w here  u is th e  am ­
p lificatio n  fa c to r  a n d  E g  is th e  a l­
te rn a tin g  signal in p u t. In  th e  idea l 
case, R p  w ould  be zero , so all th e  
o u tp u t  v o ltag e  w ould  be ap p lied  
across th e  load  im pedance  Z. In  
p ra c tic e  th e  p la te  re s is tan c e  is qu ite  
high an d  th e  ap p lied  v o ltag e  is 
d iv ided  across Z and  R p. T h u s it 
is no t possib le fo r  am plification  o f 
th e  s tag e  to  be as g re a t  as th e  am ­
plification  fa c to r  o f th e  valve. T he 
d eg ree  of am plification  th a t  does 
ta k e  p lace  d epends on th e  re la tiv e  
v a lue  of th e  lo ad  im pedence  to  th e  
p la te  resis tan ce .

R esis tan ce-C ap ac ity  C oupling
F ig . 2 (a )  show s a valve  am plifie r 

across th e  o u tp u t  o f w hich is con­
nec ted  a re sis tan ce  R  and , as we 
have seen , th e re  will be an  am p li­
fied v e rsio n  o f E g  across X -Y . I f  
th is  is co n n ec ted  to  th e  in p u t o f  a 
p ro c ee d in g  valve , X  to  th e  g rid , Y 
to  th e  ca th o d e , th e  s ig n a l o u tp u t  
o f va lve  1 w ill be  a p p lied  to  th e  
in p u t o f valve  2 b u t also w ill th e  
fu ll H .T . p la te  vo ltag e  of valve 1,
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AMPLIFIER DESIGN _By CHARLES ASTON
a p p ly in g  p len ty  o f positive  b ias to  
th e  g rid  o f valve 2, w hich is as good 
as an y  o th e r  w ay  to  ru in  a  valve.

C ou p lin g  C ondensers

W e a re  now  faced  w ith  th e  p rob lem  
o f b lock ing  th e  H .T . vo ltage  from  
th e  g rid  o f valve 2 an d  y e t a llow ­
ing  th e  aud io  freq u e n c y  v o ltag e  to  
be ap p lied  to  i t  an d  as -a co n d en ser 
o f su itab le  va lue  w ill offer a very  
low  im p ed an ce  to  A .F . c u rre n ts , th e  
obvious w ay  to  overcom e th e  diffi­
cu lty  is by co n n ec tin g  a co n d en ser 
betw een  X and  th e  g rid  of valve 2 
as d ep ic ted  in F ig . 2 ( b ) ,  w here  it 
w ill be no ticed  th e re  is a re sis tan ce  
co n n ec ted  be tw een  th e  g rid  and  
c a th o d e , an d  th e  necessity  o f  th is  
is show n in F ig . 2 ( c ) ;  it can  be 
seen th a t  C an d  R g  a re  con n ec ted  
in series w ith  th e  s igna l vo ltage. 
I f  R g  w as sh o rt-c irc u ite d , th e re  
w ould  be no signal vo ltag e  d rop  
across th e  in p u t o f  th e  valve, as 
th e  g rid  an d  ca th o d e  w ould  be a t  
th e  sam e p o te n tia l. So th e  w hole 
of th e  s ignal w ould  be developed  
across C. I f  th e  re sis tan ce  o f R  is 
eq u iv a len t to  severa l tim es th e  r e ­
a c tan ce  o f C, th e  g re a te r  p o r tio n  
of th e  signal vo ltag e  will be de­
veloped across R ; th u s  across the  
in p u t o f th e  valve.

S u itab le  V a lu es

T he v a lue  o f th e  co m ponen t p a r ts  
o f a  re s is tan c e -c ap a c ity  coup led  am ­
p lifie r a re  n o t c ritica l, b u t i f  op ­
tim u m  re su lts  a re  to  be o b ta in ed , 
shou ld  be c a re fu lly  chosen. T he 
resis tan ce , R , o f V I ,  shou ld  be of 
in fin ite  im p ed an ce  if  th e  fu ll am ­
p lificatio n  o f V I  is to  be realised . 
E v en  if  a re s is tan c e  o f th is  value  
cou ld  be p ro d u ced , a H .T . supp ly  
w ith  an  in fin ite ly  high vo ltag e  
w ould  be re q u ire d  to  su p p ly  V I  
w ith  any  p la te  v o ltag e  a t  all. So 
th a t  is ru led  ou t. I f  R  has a  re ­
sis tan ce  eq u al to  a b o u t th re e  tim es 
th e  p la te  re s is tan ce , R p , o f V I , 
m ost s a tis fa c to ry  re su lts  will be ob­
ta in e d ; in c re as in g  it  beyond  th is  
v a lue  w ill n o t p ro d u c e  an y th in g  
n e a r  an eq u iv a len t in crease  in 
effective am p lifica tio n  and , as th e  
re sis tan ce  is in c reased , so is th e  
difficult}' a sso c ia ted  w ith  su p p ly in g  
a sufficiently  g re a t  H .T . to  o v er­

com e th e  D.C. vo ltag e  d ro p  across 
th e  re s is tan ce  so as to  su p p ly  the  
co rre c t o p e ra tin g  p o te n tia l  to  th e  
p la te  o f V I.

C oup ling  C ondenser

T he co u p lin g  co n d en ser C is o f 
som e co nsequence; if  its  c ap ac ity  is 
to o  sm all, i t  w ill, a t  low  aud io  f r e ­
quencies, have a  h igh re ac ta n c e  
(c ap a c ity  re ac ta n c e  v a ries inversely 
w ith  fre q u e n c y ) , w hich m eans th a t  
if  th e  re sis tan ce  of R g  is n o t su f ­
ficien tly  h ig h ,‘ th ese  low au d io  f r e ­
quencies will be developed  across

Fig. 3, showing the equivalent circuits of 
a resistance-capacity coupled amplifier at 
(a ) low, (b) middle, (c) high frequencies.

th e  co n d en ser an d  n o t th e  in p u t of 
V 2, and , in  eflect, a re  lost. W e shall 
see la te  R g  c an n o t be in c reased  b e ­
yon d  a c e r ta in  value. I t  now  a p ­
p e a rs  th a t  if  th e  low  aud io  f r e ­
quencies , a re  to  b'e re ta in e d , th e  
cap a c ity  o f th e  co n d en ser should  
be in creased , b u t h ere  a n o th e r  lim i­
ta t io n  is in tro d u c ed , w hich is th e  
tim e  ta k e n  fo r  th e  co n d en ser to  d is­
ch arg e  th ro u g h  th e  h igh resis tan ce  
R g and is p ro p o rtio n a l to  CRg. I f  
th is  is to o  g re a t,  th e  co n d en ser will 
be u h ab le  to  d isch arg e  be tw een  th e  
pu lses o f th e  h igh aud io  freq u en c ies  
and , a f te r  an  e x tr a  s tro n g  signal, 
w h a t is ca lled  “ g rid  b lo ck in g ” will 
o ccu r an d  th e  am p lifie r w ill d is to r t

bad ly  fo r  an a p p rec iab le  period . 
N o rm al v a lues o f  co u p lin g  con­
den se r C w ill lie betw een  .003 m fd. 
an d  .1 m fd. an d  v a ry  to  su it Rg.

A n o th e r p o in t th a t  m u st be 
w a tch ed  is th a t  th e  co n d en ser 
shou ld  have ex trem e ly  h igh d irec t 
c u rre n t  re s is tan ce , as o therw ise  a 
leak ag e  c u r re n t  w ill flow fro m  th e  
p la te  H .T . c irc u it o f VI th ro u g h  
C and  Rg an d  th e  vo ltag e  d ro p  
across R g w ould  cause  th e  g rid  of 
Y2 to  becom e p o sitiv e— a very u n ­
d esirab le  s ta te  o f  affa irs, (t is usual 
fo r  th e  D.C. re sis tan ce  o f a con­
d en se r to  d ecrease  as th e  cap ac ity  
is increased ,- w hich is a n o th e r  fa c to r  
th a t  lim its th e  c ap a c ity  o f th e  
co u p lin g  co n d en ser C. C ondensers 
w ith  a h ig h -g rad e  d ie lec tric , such 
as m ica o r th e  b e tte r  class o f p a p e r, 
shou ld  be used  in th is  serv ice  as 
th e ir  p o w er fa c to r  (leak ag e  ) is  low.

G rid  R esistance, Rg
A s show n p rev io u sly , R g  should  

have a  h igh re sis tan ce  co m p ared  to  
th e  re ac ta n c e  o f th e  co u p lin g  con­
d en se r C to  a ll freq u en c ies  i t  is 
d esired  to  am p lify  so th ey  w ill be 
developed  acro ss th e  in p u t o f V2. 
A  m axim um  value  o f R g  is se t by 
th e  valve m a n u fa c tu re rs  and  is 
usu a lly  show n in pub lish ed  d a ta . 
I t  is u su a l fo r  th is  m axim um  value 
to  be em ployed  to  keep  th e  cap ac ity  
o f C as sm all as possib le w ith o u t 
to o  m uch a tte n u a tio n  of th e  low 
freq u en c ie s  developed.

A t Low  A .F .

T he p e rfo rm a n ce  of a re sis tan ce- 
coup led  am plifie r a t  low au d io ­
freq u en c ies  w ill now be exam ined  
a n d  an  eq u iv a len t c irc u it  a t  these  
freq u en c ies  is show n in F ig . 3 (a ) .  
The A .F . vo ltag es developed  across 
R, th e  lo ad  resis tan ce , is supp lied  
to  th e  series c irc u it o f th e  co up ling  
co n d en ser C an d  g r id  re s is tan ce  R g, 
an d  on ly  th e  v o ltag e  d ro p  across 
R g  is usefu l. T h a t  across C is com ­
p le te ly  w asted  and , as sa id  b e fo re , 
c ap a c ity  re ac ta n c e  v a ries inversely  
w ith  th e  freq u en cy . So as th e  f r e ­
q uency  is red u ced , so th e  w aste  
vo ltage  developed  acro ss C is in ­
c reased  an d  th e  u se fu l vo ltag e  
across R g  w ill th e re fo re  be re d u ced ;

(Continued on next page)
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A M P L IF IE R S
(Continued)

so th e  c irc u it w ill have a fa llin g  
c h a ra c te ris tic  w ith  a re d u c tio n  in 
freq u en cy .

A t In te rm e d ia te  A .F .
A t in te rm e d ia te , o r m idd le , aud io  

freq u en c ies , th e  re ac ta n c e  o f th e  
co u p lin g  ^condenser is n eg lig ib le ; so 
an  eq u iv a len t c ircu it, as show n in 
F ig . 3 ( b ) ,  is p ro d u ced , a n d  it  can 
be seen th a t  th e  g rid  re sis tan ce , Rg, 
sh u n ts  th e  p la te  load  re s is tan ce  R 
(a n d  is a n o th e r  reaso n  R g  sh o u ld  be 
as la rg e / as p o ss ib le ). U su ally , R g  
is sev era l tim es th e  va lue  of R and 
has v e ry  lit t le  sh u n tin g  effect on 
th e  v o ltag e  developed  acro ss  th e  
load  re s is tan ce  R , so a t  th ese  m iddle 
aud io  frequencies, th e  c irc u it  will 
have a s tra ig h t  c h a ra c te ris tic  an d  
w ill a m p lify ' freq u en c ies in th is 
ran g e  equally .

A t H igh  A .F .
A n eq u iv a len t c irc u it fo r  th e  p e r­

fo rm an ce  o f a re sis tan ce-co u p led  
am p lifie r a t  h igh aud io  freq u en c ies 
is show n in F ig . 3 (c )  and  a t  these

freq u en c ie s  th e  re ac ta n c e  of th e  
co u p lin g  co n d en ser C w ill be less 
th a n  a t  m iddle  f req u en c ie s ; so, 
likew ise , is d isreg ard ed . T he cap a c ­
ity  Cg is u sed  to  d ep ic t a  sh u n t 
c ap a c ity  th a t  is com posed  of s tra y  
w irin g  cap ac itie s , th e  g r id -ca th o d e  
c a p a c ity  o f  th e  valve and , if  th e  
valve h as a  h igh u , a la rg e  re flected  
cap ac ity , w hich is p ro p o r tio n a l to  
th e  g rid -p la te  c a p a c ity  and  th e  am ­
p lificatio n  fa c to r  o f th e  valve. As 
th e  to ta l  o f th ese  c ap ac itie s  is in ­
creased , so its  re ac ta n c e  is reduced , 
th u s  in c reas in g  th e  sh u n tin g  effect 
o f th e  h ig h er freq u en c ie s w hich a re  
by -passed  in s tea d  of b e in g  app lied  
to  th e  in p u t o f th e  p ro ceed in g  
valve. T he am plifie r will have a 
fa ll in g ,  c h a ra c te ris tic  a t  th e  high 
au d io  frequencies. T he re a d e r  is 
re fe r re d  to  a com prehensive  a r tic le  
on  th is  sec tion  by M r. D u F a u r  
on pag e  27 of th e  F e b ru a ry  issue.

G enera l
R esis tan ce  cap ac ity  co u p lin g  is an 

inexpensive  m eth o d  o f p ro v id in g  
p ra c tic a lly  u n ifo rm  am p lificatio n  of 
a  w ide ra n g e  o f freq u en c ies . A l­
th o u g h  th e  g a in  p e r  s tag e  is low ,

th e  co m p o n en t p a r ts  a re  cheap , and  
sev era l s tag es  m ay  have to  be used 
in succession  to  o b ta in  th e  re q u ire d  
am plification . T he only lim itin g  fa c ­
to r  is th e  in h e re n t noise level in tro ­
duced  m ain ly  by  th e  valves. T his 
ty p e  o f co up ling  is now  ex tensively  
used  in a ll ty p es  o f au d io  f req u en cy  
am plifie rs ow ing  to  th e  ad v an tag es  
.just o u tlin ed , to g e th e r  w ith  th e ir  
lig h t w e igh t an d  co m p actn ess, and  
find specia l a p p lic a tio n s  when a 
high im p ed an ce  in p u t is re q u ire d , 
such as w ith  a c ry s ta l o r  co n d en ser 
m icrophone. T h is ty p e  o f coup ling  
is n o t d e s irab le  to  ind u ce  p ick ­
up  such  as hum , w hich is p a r tic u ­
la r ly  d esirab le  w hen p o w er t r a n s ­
fo rm ers  a re  on th e  sam e chassis as 
th e  am plifier.

A possib le  d isa d v an tag e  is the  
h igh  vo ltag e  th a t  is re q u ire d  to  
overcom e th e  D,C. re sis tan ce  of th e  
p la te  "load re sis tan ce , b u t th is  has 
been overcom e to  a m ain  e x te n t by 
m o d ern  valves which have h igh  am ­
p lificatio n  fa c to rs  an d  re q u ire  only 
m o d e ra te  p la te  voltages.

(T o  be co n tin u ed  in  n e x t m o n th ’s 
issue.)

Victory will transform  our transfo rm er supply position, 
but, until then, we regret we can meet only Defence 
requirem ents of these well-know n ABAC lines . . .

0  Air-cooled power transformers up to 2KVA.

9  Small-siee current transformers for rectifier in­
struments.

$  Audio and carrier frequency transformers on 
silicon steel or nickel alloy cores.

9  11, 16 and 31 point switches.

® Custom-built.sheet metal.

ABAC transformers
— a product of T R IM A X  TRANSFORM ERS 
D IV ISIO N  OF CLIFF &  BUN TIN G  PTY. LTD. 
29-35 Flemington Rd., Nth. Melbourne, Vic.
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HUM
Continued from page 6)

larg e  c o n ta c t a rea .
T o all in te n ts  an d  p u rp o ses  th e  

in ip lifie r w as now w ith o u t back- 
_rr"und hum  and  we had  th e  o p ­
p o rtu n ity  to  n o te  th a t  th e  b ro a d ­
cas t en g in eers  cou ld  do  a  lit t le  hum  
c l^ a rin g -u p  them selves! I t  is rea lly  
th r il l in g  to  tu rn  up  ten  w a tts  of 
good  au d io  fro m  a co m p le te ly  silen t 
b ack g ro u n d !

T rio d e  V alves 
T he on ly  com m only  availab le  

’ riode of reaso n ab le  o u tp u t is, of 
course , th e  ty p e  2A 3, T he w rite r  
h <s fo u n d  these  valves to  be ex ­
trem ely  “ fin icky .” T h ey  v a ry  in 
c h a ra c te ris tic s  in them selves, w hilst 
" o rk in g  and  be tw een  one and  a n ­
o th er. T hey  also seem  suscep tib le  
to  hum . W e fo u n d  th a t  it w as well- 
:>ii'h im possib le  to  find tw o  tu b es 

liich w ould  d ra w  th e  sam e p la te  
c u rre n t and , as we h ad  by now 
p roved  th a t  th e  re m a in in g  tra c e  of 
hum  Was com ing fro m  th e  push- 
pull o u tp u t  s tag e, we decided  to  b ias 
each  tu b e  se p a ra te ly  in  o rd e r to  
ba lan ce  th e ir  p la te  c u rre n ts .

W e w ere able to  do th is  qu ite  
easily  because th e  d r iv e r  t r a n s ­
fo rm er w as an “ R .I. Y a rle y ”— a 
h ig h -q u a lity  B ritish  jo b  o f com ­
p a ra tiv e ly  an c ien t v in tag e . T his 
t r a n s fo rm e r  has th e  c en tres  o f th e  
seco n d ary  w ind ings b ro u g h t to  tw o  
se p a ra te  te rm in a ls  in s te a d  of the  
u su a l single te rm in a l. I t  m ay  be 
possib le to  se p a ra te  these  lead s on 
o th e r  m ak es; if  re s is tan ce  coup ling  
is used , th en  th e re  is also no diffi­
c u lty  in b ias in g  each  tu b e  se p a r­
ate ly . T he ca th o d e  re s is to rs  m ust, 
how ever, each  be h eav ily  by-passed  
— a d isad v an tag e  avo ided  by  o u r 
p re se n t a r ra n g e m e n t as show n in 
the  d iag ram . (N o te .— th e  new  “T ri-  
m ax” au d io  tra n s fo rm e rs  have 
se p a ra te  seco n d ary  te rm in a ls .— E d .)

H u m -buck ing  
T h is consists o f a heavy p o te n ­

tio m e te r, which we h ad  to  • m ake 
ourselves, as th e re  is n o th in g  like 
it o b ta in ab le  th ro u g h  th e  usual 
channels.

A len g th  of 30 g au g e  o r n e a r 
re sis tan ce  w ire  .was s tru n g  betw een  
fences an d  co a ted  w ith  shellac  v a rn ­
ish. A sa u c e rfu l o f v a rn ish  w as 
held  u n d e r  th e  w ire  as we w alked 
a lo n g  ho ld in g  it in  th e  v arn ish . T his 
w ire, now in su la te d  sufficiently  fo r 
th e  p u rp o se , w as th en  w ound  w ith 
close tu rn s  on a s tr ip  o f one- 
s ix teen th  inch  shee t fibre a b o u t one

inch  w ide an d  six inches long. T he 
re s is tan ce  s tr ip  so fo rm ed  w as th en  
c lam p ed  a ro u n d  a th ic k  disc of 
w ood an d  tw o c o n ta c t a rm s, one 
each side, w ere fitted .

O ne arm  only is f itted  w ith a 
sh a f t  an d  kn o b ; th e  o th e r  is sem i­
fixed in a  p o s itio n  w hich allow s 
b a la n c in g  of p la te  c u rre n ts  by  m ov­
in g  th e  a d ju s ta b le  a rm  to  e ith e r 
side o f th e  sem i-fixed c o n ta c t po in t.

T h is hu m -b u ck in g  a rra n g e m e n t 
w orks b e au tifu lly . In  fa c t, when 
p ro p e rly  se t, th e  m ain  filte r  choke 
can  be sh o rte d  o u t w ith  no in crease  
in hum  !

M O D EL AEROS
(Continued from page 5)

Ig n itio n  In te rfe re n c e
F re q u e n cy  m o d u la tio n  will p ro b ­

ab ly  find  fa v o u r fo r  ra d io -c o n tro l 
ex p erim e n ts  ow ing to  th e  wray in 
w hich recep tio n  of f.m . sig n a ls can

be had w ithout in terference trouble 
from  the ignition system  of the 
engine. The models fly w ith a spark 
obtained from  a small ignition coil 
draw ing prim ary  cu rren t from  a 
couple of torch  cells. N atu ra lly  the 
spark is a very small one, bu t is 
sufficient to  cause in terference 
trouble w ith am plitude modulation 
reception.

C o -o p e ra tio n  N eeded  
I t  is p e rh ap s  a  l it t le  to o  m uch 

to  ex p ec t to  find an y o n e  who has 
sufficient know ledge of b o th  rad io  
and  fly ing  to  hand le  th e  w hole ta sk  
of b u ild in g  a su itab le  plajre, as wrell 
as thfe rad io  e q u ip m en t, an d  also the  
fly ing  ab ility  to  o p e ra te  a  m achine 
fro m  a re m o te -c o n tro l “ jo y s tic k .” 
I t  looks like  a  jo b  fo r  close co­
o p e ra tio n  be tw een  m em bers o f the  
W ire less  In s t i tu te  o f A u s tra lia  and 
th e  m em bers o f th e  M odel A e ro ­
n a u tic a l A ssocia tion .

NOW - ON/SERVICE
SOON -At  YOUR 

SERVICE

RIM/\R
VALVES

A P R O D U C T  O F

Standard Telephones and Cables Limited
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5  nottweire Aieview '■'™ST
N O T E S  FR O M  MY D IA R Y

V eri G ood  a n d  V ery  G ood

W h ils t som e sh o rtw av e  lis ten e rs  
derive  a  lo t o f p lea su re  th ro u g h  ob­
ta in in g  veries fo r  re p o rts , S /S g t.  
R ay  C lack te lls  me he finds sh o r t­
wave lis ten in g  g re a t  fo r  s ta r t in g  off 
th e  day  b r ig h tly , and  in stan ces 
l ’RL-7, Rio de .lan ie ro , on 9.72m c, 
as p ro v id in g  ju s t  th e  r ig h t class of 
dance  m usic  to  do th is , an d  b e fo re  
r e tir in g  a t  10.30 p.m . he v e ry  o ften  
tu n es  to  X E W W , M exico C ity , 9.58 
m e, fo r  s lu m b er m usic. W ell, th e re  
is a new  s la n t on D X -ing, an d  I 
guess th a t  b o th  these  co u n trie s  
w ould be p leased  to  know  th e y  w ere 
a ffo rd in g  c o m fo rt to  a  so ld ie r who, 
a lth o u g h  he does n o t d isclose his 
d e s tin a tio n , is, I figure, in a land  
w here e id e rd o w n s an d  cold, fro s ty  
m o rn in g s a re  unkn o w n  a n d  m os­
q u ito  n e ts  an d  tro p ic a l h e a t th e  
rule.

In c id e n ta lly , R a y ’s lis te n in g  is 
now done on a v ib ra to r -o p e ra te d  
d ua l-w av er, th e  p o rta b le  se t th a t  he 
e n th u sed  a b o u t a  l it t le  tim e  ago 
hav in g  been lo s t, s to len  o r  s tray ed . 
H e  says th e  new' se t is n o t so selec­
tiv e  as th e  p o rta b le , b u t, w ith  an 
a n te n n a  40 fe e t lo n g  an d  10 fe e t 
h igh , ru n n in g  e a s t and  w est, re su lts  
a re  fa ir ly  good.

A n d  A n o th e r  R ay  F ro m  S unsh ine
G oing in to  th e  m agazine  section  

o f a  p o p u la r  Sydney  bookshop  th e

o th e r  m o rn in g , who should  I see a t 
the rad io  end  b u t none o th e r  th a n  
F t . /L t .  R ay Sim pson. D ow n h ere  
fro m  w here w ild m en w ere  som e­
tim es w o n t to  be, he g ra b b ed  th e  
first few  m in u te s  he cou ld  to  see 
“ th e  la te s t” in c ircu its . S a id  he w as 
rece iv ing  th e  d e a r  old “ A .R .W .” 
re g u la rly , a lth o u g h  a l it t le  b e ­
la te d ly , an d  w as am azed  a t  th e  
n u m b er o f new  s ta tio n s  be ing  heard . 
H e ?s ju s t  itc h in g  to  g e t a t  those  
c o n tro ls  a g a in  an d  lis ten  to  w h a t 
he w ould  like  to  in s tea d  of w h a t 
he has to .

R ad io  Silence
H ave  ju s t  r e tu rn e d  fro m  an e ig h t- 

day  spell in th e  I r r ig a t io n  A rea  and 
th in k  it  is th e  lo n g est p e rio d  I have 
been aw ay  fro m  th e  sh o rtw av e  re ­
ce iver since 1926. A lth o u g h  sorely  
tem p ted  to  ju s t  find o u t how co n ­
d itio n s  w ere  in th e  w ide open 
spaces, fig u red  I w as e n tit le d  to  a 
com ple te  re s t , especia lly  as, fo r  th e  
la s t 2-J y ea rs , have  av erag ed  p r e t ty  
n e a rly  17J h o u rs  a  d a y  a t  m ost 
c o n c e n tra te d  lis ten in g .

SAYS W H O ?
A rth u r  C ushen says he  rece ived  a 

verifica tio n  fro m  C K K A , Sackville ,
11.705mc, 25.63m . T he C .B.C., in 
send ing  th is , m en tio n ed  th e y  w ould 
be a d d in "  a new7 tra n s m it te r  in  a 
few  w eeks on th e  h ig h er f req u en cy

end of th e  2 5 -m etre  band . T h is will 
d o u b tless  be C H O E . See “ New 
S ta tio n s .”

“ R ad io  U n it Seac, h e a rd  recen tly  
w ith  p ro g ram m es fo r  th e  F orces, 
has verified  re ce p tio n  of th e ir  19.64- 
tn e tre  o u tle t  th en  in  use. T h is  is 
n o t to  be co n fu sed  w ith  H e a d ­
q u a r te r ’s R ad io  S o u th -e a s t A sia  
C om m and. T he fo llow ing  is an  ex ­
t r a c t  from  th e  le t te r :  “ T he 19- 
m etre  b an d  (15.275m c) and  25- 
m etre  b an d  (11.81m c) a re  now  b e­
ing  used  by  H e a d q u a r te rs  R ad io  
S o u th -e a s t A sia C om m and fo r  p ro ­
g ram m es in E a s te rn  lan g u ag es . W e 
w ould like  to  know  if  y o u  g e t o u r 
p re sen t freq u en c ie s as above. O ur 
p ro g ram m es a re  p r im a rily  fo r  th e  
A llied  F o rces  in, B u rm a  a n d  In d ia  
an d  a re  b eam ed  to w a rd s  C a lc u tta , 
M an d a lay  a n d  R an g o o n .” T he 
schedule  enclosed  is as fo llow s:

1130-1300 I.S .T . (4-5.30 p .m ., 
S y d .) , 15.22mc, 19.71m.

1430-1900 I.S .T . (7-11.30 p .m ., 
S y d .) , 15.22m c, 19.71m.

1930-2200 I.S .T . (m idnigh t-2 .30  
a .m ., S y d .) , 11.83mc, 25.36m.

A dd ress fo r  re p o rts  is: R ad io  
U n it, S E A C  (R ad io  S E A C , C ey lo n ), 
191 T u r re t  R oad , C olom bo.— Gil- 
le tt.

A propos of above i s ; an excerpt 
from  S /S g t. R. K. Clack’s le tte r : 
“H ere, incidentally , is a news item
I copied from  SEAC th ree days ago. 
I t w ent as follow s: ‘One of the 
largest B ritish radio stations in the

Sole Australian Concessionaires:

GEORGE BROWN & CO. PTY. LTD.
267 Clarence Street, Sydney

Victorian Distributors: J. H. MAGRATH PTY. LTD., 208 Little Lonsdale Street
Melbourne

As the Ultimate factory is en­
gaged in vital war production, 
the supply of Ultimate com­
mercial receivers cannot be 
maintained at present. 
S ER V IC E : Ultimate owners are 
assured of continuity of ser­
vice. Our laboratory is situated 
at 267 Clarence Street, Sydney. 
Servicing of all brands of radio 
sets amplifiers, as well as Rola 
Speakers is also undertaken at 
our laboratories.
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^ o r ld ,  la rg e r  th a n  any  com m ercial 
or serv ice  s ta tio n  ou tsid e  E n g la n d , 
fo rm s p a r t  o f th e  eq u ip m en t of th e  
B ritisn  E a s t In d ies F le e t a t  its  
“ e a d q u a rte rs  in C eylon. H idden  

ay in  th e  ju n g le , m iles fro m  th e  
n e a re s t  tow n , m ore th a n  tw e n ty  
tra n s m itte rs  w ork  24 h o u rs  p e r
d av .”

CROSLEY CHANGES
The Latin-American schedules shown in 

Jufy issue stand. The following are altera- 
'  c-ns in European schedules:

WLWO, 17.80mc, 16.85m: 8 p.m.-6 a.m. 
W LWO, 9.59mc, 31.3m: 6.15 a.m.-7.45 
a.m.
WLWL-1, 11.81 me, 25.40m: and WLWL-
2, 15.23mc, 19.7m: 8 p.m.-9.45 p.m. E.; 
N.A.
WLWL-1, 17.955mc, * 16.70m, and 
WLWL-2, 15.23mc, 19.7m: 10 p.m.- 
’•0.45 p.m., S.A.; N.A.
WLWL-1, 17.955mc, 16.70m, and 
WLWL-2, 15.23mc, 19.7m: 11 a.m.-4.45 
a.m. S.A.; C.A.
WLWL-1, 11.81m, 25.40mc, and W LW L 
-2, 15.23mc, 19.7m: 5 a.m.-l 1 a.m. 
S.A.; C.A.
W LW R , 15.25mc, 19.67m: 8 p.m.-7.45 
a.m. N,A.
W LW R, 9.75mc, 30.77m: 8.15 a.m.-
9.15 a.m. N.A.
W LW K , 11.71 me, 25.62m: 10.30 p.m.-
7.30 a.m. E.

ADDITIONS TO DEPARTMENT OF IN ­
FORMATION SCHEDULE OF OVERSEAS 

TRANSMISSIONS.
VLG-7, Melbourne, 15.16mc, 19.79m, 
and VLC-4, Shepparton, 15.315mc, 19.59 
m : Messages to P.O.W. beamed to Asia 
and Japan from 9.15-10.15 a.m. 
VLC-4, Shepparton, 15.3l5mc, 19.59m: 
British Pacific Fleet programme; 2-3 p.m. 
(From 2.30 Sundays.)

'FRISCO NOTES
KW IX , 11.89mc, 25.23m: Now continues 
till 2.30 p.m. News at 2. News at dic­
tation speed, 2.05 till closing at 2.30.—  
L.J.K.
KROJ, 17.76mc, 16.89m, and KGEX, 
15.21 me, 19.72m: Now give'sports' news 
at slow speed from 12.05-12.28 p.m.—  
L.J.K.
KW IX , in programme to. The Peoples 
of New Zealand, from 5.30-6.30 p.m., 
has moved from 9.85mc to 11.87mc, 
25.27m. At 5.45 gives news and at 6 
p.m. "W h a t American Commentators 
Say." For first and last fifteen minutes 
of programme are in parallel with KCBA, 
9.75mc; KCBF, 11.77mc, and KGEX,
11.79mc.— L.J.K.
VUD-, Delhi, previously heard on 9.68 
me, is now being heard on 9.67mc, 31.02 
m. Opens at 4.30 a.m. in company 
with 9.63mc, 31.15m.— Gillett.

B.B.C. PAC IFIC  SERVICE
As from 29th Ju ly, 3-7 p.m.:

To Australia
GRX, 9.69mc, 30.96m, and GRU, 12.04 
m.c., 24.92m: 3-7 p.m.
GRM, 7.12mc, 42.13m: 3-5.45 p.m.
GSI, 15.26mc, 19.66m: 4.30-7 p.m.

To New Zealand and Pacific
GSN, 11.82mc, 25.38m, and GVZ, 9.64 
me, 31.12m: 3-7 p.m.
GRM, 7.12mc, 42.13m: 3-5.45 p.m.
GSI, 15.26mc, 19.66m: 4.30-7 p.m. 
News: 4 p.m. and 6 p.m.
News Reel: 4.30 p.m.
Prog. Anncts.: 3.05 and 6.45 p.m.

B.B.C. EM PIRE SERVICE
As at 29th July. Black type indicates 

on beam favourable to Australia.
GRP, 17.87mc: 1.30-3 a.m.
GSP, 15.31 me: 7.45-9 a.m.
GSI, 15.26mc: 1.30-5 a.m.; 4.30-7 p.m. 
GRV, 1 2.04mc: 3-7 p.m.
GVY, 11.955mc: 4-7 a.m.
GSN, 11.82mc: 4-7 a.m.; 3-7 p.m. 
GVW, 11.70mc: 1.30-7 a.m.
GRG, 11.68mc: 7.45-Noon.
GRH, 9.825mc: 7.45 a.m.-2.45 p.m. 
GRX, 9.69mc: 3-7 p.m.
GVZ, 9.64mc: 7.45 a.m.-2.45 p.m.; 3-7 
p.m.
GRY, 9.60mc: 3.45-7 a.m.
GSC, 9.58mc: 12.45-1.30 p.m.
GRJ, 7.32mc: 12.45-1.30 p.m.
GSU, 7.26mc: 7.45 a.m.-2.45 p.m.
GRM, 7.12mc: 3-5.45 p.m.
GSL, 6.11 me: 12.45-2.45 p.m.
GRR, 6.07mc: 12.45-1.30 p.m.

African Service
News: 2, 4 and 6.45 a.m.
News Reel: 5.30 a.m.
Prog. Anncts: 1.45 a.m.

Pacific Service (see special section)
North America

News: 7.45, 8.45, 11 a.m.; 12.45 and
2.30 p.m.

News Reel: 9.30 a.m. and 1 p.m.
Prog. Anncts.: 7.15 a.m. and noon 
(10.15 a.m. Sun.-Fri.; 11.15 Sat.)

B.B.C. GENERAL OVERSEAS SERVICE 
(Including General Forces Programmes)
GSH, 21.47mc: 9 p.m.-1.45 a.m.
GVO, 18.08mc: 9 p.m.-1.15 a.m.; 2.45-
3.45 a.m.
GSV, 17.81mc: 7 p.m.-1.45 a.m.
GSG, 17.79mc: 2-5.15 a.m.
GVQ, 17.73m: 4.30-7 p.m.; 9 p.m.-1.15 
a.m.; 2.45-7 a.m.
GRA, 17.75mc: 10.30 p.m.-1.15 a.m. 
GRD, 15.45: 1..45-5.15 a.m.
GSP, 15.31mc: 7-7.15 a.m.; 4-6 p.m.;
9.45-10 p.m.
GWR, 15.30mc: 3.45-7 p.m.; 8-9.15 
p.m.; 10 p.m.-5.15 a.m.; 5.30-7.45 a.m. 
GSO, 15.18mc: 3 p.m.-6.30 a.m.
GSF, 15.14mc: 2 p.m.-3.15 a.m.
GWC, 15.07mc: 8 p.m.-1.15 a.m.
GRF, 12.095mc: 4 p.m.-6.15 p.m.; 7-
3.15 a.m.
GVX,- 11.93mc: 3-7.45 p.m.; 8-10 p.m.;
2.45-3.15 a.m.
GVU, 11.77mc: 2-4.15 p.m.
GSD, 11.75mc: 3-6 p.m.; 7 p.m.-2 p.m. 
(next day). (From 6 a.m.-2 p.m.). 
GVW, 11.70mc: 2-4.15 p.m.
GRG, 11.68mc: midnight-1.15 a.m.; 3-
5.15 a.m.
GRU, 9.915mc: 3.30-6.30 a.m.; 6.45-
7.45 a.m.
GWP, 9.66mc: 2-2.45 p.m.; 3- 5.45
p.m.
GRY, 9.60mc: 3-6 p.m.
GSC, 9.58mc: 5.45 a.m.-12.15 p.m. 
GSB, 9.51mc: 3.30 a.m.-6 p.m. (noon- 
6 p.m.)
GRJ, 7.32mc: 9 a.m .-l2.15 p.m.; 2-3 
p.m.
GSW, 7.23mc: 1-5.45 p.m.
GRS, 7.075mc: 2-6.30 p.m.; 1.30-8.30 
a.m.
GRR, 6.07mc: 10 a.m.-1.30 p.m.
News: 1, 3, 6 and 11 a.m.; 12.30, 2;
4, 5, 6, 9 and 11 p.m.
News Reel: 9.30 a.m. and midnight. 
Prog, anncts: 7 a.m., 2.01 p.m., 5.59 
p.m., 8.07 p.m., 9 (Sundays 8.15), 1.55 
a.m.

NORTH AM ERICAN  SERVICE
GSU, 7260kc, 7.15 a.m.-2.45 p.m.
GRH, 9825kc, 7.15 a.m.-2.45 p.m.
GSL, 6110kc, noon-2.45 p.m.
GSP, 1531 kc, 7.15 a.m.-9 a.m.
GVX, 11930kc, 7.15 a.m.-noon.

GVZ, 9640kc, 7.15 a.m.-2.45 p.m. 
GRW, 6150kc, 12.15 p.m.-1.30 p.m. 
GRJ, 7320kc, 12.15 p.m.-1.30 p.m.

EASTERN SERVICE
GSG, 17790kc, 9 p.m.-2 a.m.
GWD, 15420kc, 9 p.m.-2 a.m.
GRG, 11680kc, 11.30 p.m.-midnight. 
GSF, 15140kc, 1 a.m.-1.15 a.m. 
GSV, 17810kc, 1 a.m.-1.15 a.m.

GRM, 7120kc, 2.15 p.m.-2.45 p.m.
GSC, 9580kc, 2 a.m.-3 a.m., 3.45 a.m.* 
4>.30 a.m. 2.15 p.m.-3.30 p.m.
GWO, 9625kc, 7 p.m.-7.30 p.m.
GRG, 11680kc, 2.45 p.m.-3.30 p.m., 7 
p.m.-7.45 p.m., 10.15 p.m.-10.30 p.m. 
GRV, 12040kc, 2 a.m.-3 a.m.; 3.45 
a.m.-4.15 a.m., 4.45 , a.m.-5.15 a.m.,
5.30 a.m.-6.30 a.m.
GSU, 7260kcy 2.45 p.m.-3.30 p.m.
GSP, 15310kc, 8.30 p.m.-9 p.m.
GRD, 15450kc, 8.30 p.m.-9 p.m.
GVO, 18080kc, 8.30 p.m.-8.45 p.m. 
GWD, 15420kc, 3.45-4.15 a.m.
GRX, 9690kc, 5.30 a.m.-6.30 a.m. 
GWO, 9625kc, 7.30 a.m.-7.45 a.m.
GSI, 15260kc, 8.15 p.m.-8.30 p.m.

LATIN  AM ERICAN  SERVICES
GSP, 15310kc, midnight-12.1 5 a.m.
GRA, 17715kc, 1.30 a.m.-2.30 a.m.
GRQ, 18025kc, 1.30 a.m.-2.30 a.m. 
GSN, 11820kc, 8 a.m.-8.15 a.m.
GWE, 15430kc, 8 a.m.-8.15 a.m.
GRR, 6070kc, noon-1.45 p.m.
GWO, 9625kc, 9 a.m.-1.30 p.m.
GWN, 7280kc, 9 a.m .-l.30 p.m.
GVW, 11700kc, 9 a.m.-1.30 p.m.
GRK, 7185kc, 9 a.m.-1.30 p.m.
GRY, 9600kc, 9 a.m.-1.30 p.m.
GRT, 7150kc, 8 a.m.-l 1.30 a.m.
GRU, 991 5kc, 8 ’ a.m.-l 1.30 a.m.
GRF, 12095kc, 8 a.m.-l 1.30 a.m.
GVU, 11770kc, 8 a.m.-l 1.30 a.m.
GRM, 7120kc, 8 .a.m.-11.30 a.m.

B.B.C. EUROPEAN SERVICE
My copy of “ London Calling/' No. 300, 

not having arrived, I am indebted to Ted 
Whiting for the following particulars which 
show how much the European Service has 
been curtailed:

European Service
This service now takes the air between 

the following defined times: 2 p.m.-5.15 
p.m., 8 p.m.-10.45 p.m., 1 a.m.-8.30 a.m. 

GSE, 11860kc, 2.30 p.m.-4.45 p.m., 8 
p.m.-10.45 p.m., 1.15 a.m.-7 a.m.
GRI, 941 Okc, 2.30 p.m.-5.45 p.m.; 8 
p.m.-8.15 p.m., 8.30 p.m.-10.45 p.m.,
1.15 a.m.-8.30 a.m.
GRO, 6180kc, 2.30 p.m.-5.45 p.m., 7.30 
a.m.-8.30 a.m.
GRT, 7150kc, 2.30 p.m.-3.45 p.m.; 4 
p.m.-5 p.m.; 8 p.m.-10.30 p.m.; 1.15 
a.m.-7 a.m.
GVU, 11770kc, 25.49m, 8 p.m.-8.15 
p.m., 8.30 p.m.-10.45 p.m., 1.15-4.15 
a.m.
GVY, 1 1955kc, 8 p.m.-lO p.m.
GWQ, 1511 Okc, 8 p.m.-10.45 p.m., 1.15 
a.m.-7 a.m.
GWH, 11800kc, 4 p.m.-5 p.m., 8 p.m.-
10.30 p.m., 1.15 a.m.-4.30 a.m.
G W J, 9525kc, 2.30 p.m.-4.45 p.m., 8 
p.m.-10.45 p.m., 1.15 a.m.-7 a.m.
GWL, 7205ke, 8 p.m.-8.15 p.m., 8.30 
p.m.-10.45 p.m., 1.15 a.m.-7 a.m. 
GWN, 7280kc, 2 p.m.-3.30 p.m., 4 p.m.-
5.45 p.m., 8 p.m.-10 p.m., 1 a.m.-8.30 
a.m.
GWO, 9625kc, 2 p.m.-3.30 p.m., 4 p.m.-
5.45 p.m., 8 p.m.-10 p.m., 1 a.m.-8.30 
a.m.
GWS, 6236kc, 2 p.m.-3.30 p.m., 4 p.m.-
5.45 p.m.
?, 9675kc, 4 p.m.-5 p.m., 8 p.m.-10.30 
p.m., 1.15 a.m.-7 a.m.
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L O G G I N G S ' ®
OCEANIA

Fiji
VPD-2, Suva 6.13mc, 48.9401

Is being heard again in the mornings 
with news at dictation speed at 6 (G il- 
lett).

Iwo Jima
KG IP ............................... 10.64mc, 28.20m

Calls KU5Q about 9.45 p.m. very often 
(G ille tt).

Okinawa
See frequencies, etc., at foot of "New 
Stations."

GREAT BR ITA IN
B.B.C., London. See also elsewhere special 

list of B.B.C. transmitters.
GSV ................................ 17.81 me, 16.84m

Good with news at 9 p.m. (Matthews).
GSF ................................  15.14mc, 19.82m

Fair at 9 p.m.; better at 1 a.m. (M at­
thews, Edel).

GRF ............................... 12.095mc, 24.80m
Good all evenings and fair in after­
noons (Matthews).

GRV ........................  12.04mc, 24.92m
Good in Pacific Service (Matthews, 
Edel).

GRU ...............................  9.915mc, 30.26m
Excellent strength at 8 a.m. (Matthews).

GSC .................................  9.58mc, 31.32m
Excellent until 11.30 a.m. (Matthews).

GWL ...............................  7.205mc, 41.64m
Heard in session to North America at
11 a.m. (Cushen).

AFRICA
Algeria
AFHQ, Algiers ..........  11.765mc, 25.50m

"The Voice of America in North A frica" 
is heard closing at 5.15 a.m. with 
"S.S .B ." (G illett).

Belgian Congo
RNB, Leopoldville .........  9.785mc, 30.66m

Good strength at 10 a.m. (Matthews).
Ethiopia
Radio Addis Ababa 9.62mc, 31.19m 

Heard at 2 a.m. in relay from B.B.C. 
Annoying overlap from GWO very often 
(G illett).

French Equatorial Africa
FZ I, Brazzaville .......... 17.50mc, 17.143m

Good signal in the afternoons, but not 
up to the great form of their 25-metre 
band. No English (Gaden).

FZ I, Brazzaville .......... 15.595mc, 19.25m
Fair from 8.15 p.m. (Matthews). Very 
good here; only natural, as is beamed 
to Indo-China (Clack).

FZ I, Brazzaville ..........  11.97mc, 25.06m
Good until closing at 4.30 p.m. (M a t­
thews) .

FZ I, Brazzaville .............................. 9.50mc
Kenya Colony
VQ7LO, Nairobi ..........  10.73mc, 27.96m

Fair strength at 12.15 a.m. (Matthews).
VQ7LO, Nairobi ...............  6.114mc, 49.07m

Is fairly good strength at 2.45 a.m. with 
programme of semi-classical music (G il­
lett) .

Senegal 
FGY, Dakar

See "New  Stations."
11.71 5mc, 25.61m

Panama
HP5G, Panama City .... 11.78mc, 25.47m 

Very good here, till signing at 2 p.m. 
Good after GVU signs (Cushen).

SOUTH AM ERICA
Argentina
LRM, Mendoza ...............  6.185mc, 48.51m

Weak and noisy at night (Gaden).
Brazil
PRL-7, Rio de Janiero ... 9.72mc, 30.86m 

Fair signal at 8 a.m. (Matthews). At
8.30 a.m. the signal is at R8-9 for 30 
minutes but then weakens, although 
audible till 1 1 o'clock. The programme 
of dance music heard at 7.30 is*-just 
the thing for starting off the day 
brightly. I also hear them at 8 p.m 
with a signal that remains R5-6 for 
nearly an hour, after which noise blots 
it out (C lack).

ZYC-8, Rio de Janiero .... 9.61 me, 31.22m 
Some a.m.'s not bad after breakfast 
and near 2 p.m. (Gaden).

Chile #
CE-615, Santiago .........  6.155mc, 48.78m

Signs at 2.05 p.m. No English heard 
(Cushen). Takes some getting at night 
weak and noisy band (Gaden).

Ecuador
HCJB, Quito ................. 15.09me, 19.87m

Fair at 7 a.m. (Young).
HCJB, Quito ...............  12.445mc, 24.08m

Fair at 10 p.m.; better at 10.30 a.m 
(Matthews). (Just the reverse here.—  
L .J.K .)

HC JB, Quito 9.958mc, 30.12m
Fair around 10 a.m. (Matthews).

Peru
OAX-4T, Lima ...............  11.80mc, 25.42m

"Radio National del Peru" heard at 
fair strength till 2 p.m. (Cushen).

OAX4G, Lima ................. 6.33mc, 47.39m
Not a new station, but hasn't been 
heard here for many months. Siigns at 
3 p.m. with organ number. Announced 
OAX4B, OAX4G, Radio Lima. Signed 
with 4 chimes (Cushen). (This is very 
interesting as OAX4G was reported to 
have moved to 6.19mc. Last known 
schedule was 11 a.m.-l p.m. daily and 
till 4 p.m. on Sundays.— L.J.K.)

U.S.A.
San Francisco unless otherwise mentioned
KCBF 17.85mc, 16.81m

Good for several hours after 11 a.m. 
(Matthews). (Good from opening at 7 
o'clock. Has a spell of 5 minutes at 
10.25 and from 10.30 till closing at
1.45 p.m. is very good. Both sessions 
are for Latin America and through 
United Network.— L.J.K.)

KRHO, Honolulu .......... 17.80mc, 16.85m
Excellent all through the day (M a t­
thews )

KNBA ..........................  17.78mc, 16.87m
The best 16-metre station (Gaden, 
Matthews).

KROJ ..............................  17.76mc, 16.89m
Good from opening at 11 a.m. (M a t­
thews ).

NEW  STATIONS

CENTRAL AM ERICA
Costa Rica
TIPG, San Jose ................ 9.62mc, 31.20m

Fair to good at 10 p.m. (Matthews). 
A t 10.30 puts in an R8 signal when 
free of morse interference. VLC-6 causes 
only slight annoyance (C lack).

OLR-3A, Prague, 9.55mc, 31.41m: Here 
is a good catch by Arthur Cushen. 
Heard from 5.30-6 a.m., announcing as 
"This is Prague calling our friends in 
Great Britain." Programme includes news 
commentary from Prague newspapers, 
and recordings. Leaves the air at 6 
o'clock. (This station during the occu­
pation by Germany had the call-sign of 
DHE-3A.— L.J.K .)

SPW , Warsaw, 13.635mc, 22.02m: Here 
is an old-timer— silent during German 
occupation— reported by Arthur Cushen. 
Heard opening at 11.45 a.m- a.m., but 
signal poor. (This frequency was taken 
by Germany for DZF, but not used.—  
L.J.K .)

---- , Dakar, 9.92mc, 30.22m: Dr. Gaden
reports this new outlet for Senegal. 
Heard around 6 p.m. Perhaps not as 
strong as their other transmitters but 
is less noisy. No English heard.

FGY, Dakar, 11.715mc, 25.61m: Here is 
another spot for Dakar, also reported 
by Dr. Gaden, who says: "W as  surprised 
to hear 'Dakar' at 5.15 p.m.; there was 
little noise then in that area and signal 
was quite good; no English heard."

---- , Delhi, 11.71 me, 25.62m: Announ­
cing as on 25.62m, this new Delhi trans­
mitter is heard nightly at 11.30. Re­
ported by Rex Gillett.

RADIO NATIONAL ESPANA, Madrid, 7.37 
me, 40.71m: W ally Young reports hear­
ing Madrid on this new frequency 
around 3 a.m.

KRHO, Honolulu, 15.25mc, 19.67m: Opens 
at 8.45 a.m. with fair signal until clos­
ing at 9.15. This session is beamed to

China and the last 15 minutes may be 
Radiophoto.— L.J.K.

IAC, Coltano, 15.91 me, 18.85m: Another 
from W ally Young, of Adelaide. Heard 
around 6.15 p.m. and a new spot for 
Italy.

W CBX , New York, 9.59mc, 30.28m: "This 
is according to my records a new spot 
for this station. Is heard at fair strength 
around 6.30 p.m., carrying A.F.R.S. 
programmes. Closes at 7.45."— Rex Gil­
lett.

Z1 J, Okinawa—
15.52mc, 19.32m: Heard around 8.45

a.m., 2 p.m. and 9 p.m.
13.76mc, 21.80m: Heard around 10 a.m. 
10.64mc, 28.20m: Heard around 6 a.m.

and 9 p.m.
7.64mc, 39.25m: Heard around 10 p.m.

CHOL, Sackville, 115.72mc, 25.60m: This 
further outlet of the Canadian Broad­
casting Corporation is heard opening at
7.15 a.m. Signal is only fair, with clas­
sical music till 7.30, when male an­
nouncer, in English, gave particulars of 
items played, and said, "This is the 
international station of the C.B.C., 
CHOL, on 25.60m. The following pro­
gramme in French is for our French 
listeners." Female announcer then read 
items in French until 5 minutes later, 
when taken up by male announcer, also 
in French. At 8 a.m. station announce­
ment by man in English, followed by 
music, with singing in French. Morse 
now spoilt signal, which was improving 
in strength. Left set for few minutes, 
but no sign of them at 8.50, so figure 
they closed at 8.45.— L.J.K.
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< *6 X  ........ t5.34mc, 19.56m
Qu te good in a.m. in Latin America 
serv.ce (Gaden).

<GEX ................. 15.21 me, 19.72m
Good signal at 12.30 p.m. (Matthews).

KN BI ........................ 15.15mc, 19.81m
Perhaps the best of all 'Friscos in 19- 
~>etre band (Gaden).

« n BA .......... 13.05mc, 22.98m
A -great success in all its sessions 
Goden).

r W IX  9.85mc, 30.44m
The Daddy of 'Em A ll" after 5.30 

p.m. (Gaden). (See "Says W ho?"—  
L.J.K .)

KCBF 9.75mc, 30.77m
At 7 p.m. is rcther better than KCBR 

Gaden).
KRHO, Honolulu ..........  9.65mc, 31.09m

Is fine strength from opening at 2 a.m. 
with news (G illett).

KGEI ........................  9.55mc, 31.41m
Excellent all night (Matthews). Good 
signal spoilt by station a few kc/s 
higher (C lack). (You are right/ but 
the said station announces as a few 
kc/s lower.— L.J.K .)

KNBX ............................ 7.805mc, 38.43m
Good at night (Gaden).

CH INA
XGOY, Chungking .... 1 1.909mc< 25.19m 

Have you heard the American Hour at 
9 a.m.? The signal here is very good 
at that time (C lack).

XGOY, Chungking .... 9.805mc, 30.58m 
News at 11 p.m. now (Matthews).

XGOY, Chungking .... 7.153mc, 41.96m 
Very good at 11 p.m. (C lack).

IND IA
VUD-5, Delhi ........... 17.84mc, 16.82m

News for people in Burma and the Far 
East at 1.30 p.m. Excellent signal.—  
L.J.K.

SEAC, Ceylon ........... 15.275mc/ 19.64m
Good from 7 p.m. here, with Forces 
programme (C lack).

SEAC, Ceylon ................  15.22mc, 19.71m
Transmission closes at 3 p.m. with R6 
signal (C lack). ^

SEAC, Ceylon ...............  11.810mc, 25.40m
Good all evening (Matthews). Dictation 
speed news at 7.30 p.m. is R Max. 
(C lack).

VUD-, Delhi .................. 9.68mc, 30.99m
Apparently idle and A.I.R. is heard on 
9.67mc, 31.02m, opening at 4.30 a.m.

VUD-4, Delhi ................  7.275mc, 41.24m
Is on the air from 10 a.m. for 30 min­
utes with an independent Forces pro­
gramme of music. Signal is R7 (C lack).

U.S.A.
Other than 'Frisco

WNRE, New York .... 15.28mc, 19.63m 
Fair on opening at 8.30 p.m. (M a t­
thews ).

W RUL, Boston ........... 15.13mc, 19.83m
Opens strongly at 11.30 p.m. with pro­
gramme in Spanish (Gillett).

WOOW, New York ..... 11.87mc, 25.27m 
Very good in morning (Gaden).

WRUL, Boston ..........  11.73mc, 25.58m
Very good at 9 p.m.— L.J.K.

WOOW, New York I1.145mc, 26.92m 
Very good after 9.30 a.m. (Gaden).

W NRA, New York .... 9.85mc, 30.44m 
Good before breakfast (Gaden).

W RUW , Boston ........... 9.70mc, 30.93m
Heard testing at 4.30 p.m. after trans­
mission to Latin America signed. Were 
asking for reports (Cushen).

---- , 9.69mc, 30.96m
American Forces Network beamed to 
China. Excellent at noon.— L.J.K.

W N B I, New York 9.67mc, 31.02m
Fairly good signal a t night (Gaden).

W CBX , New York 9.59mc, 31.28m 
Carries AFRS programmes until closing 
at 7.45 p.m. (G illett).

WGEO, New York .... 9.53mc, 31.48m 
Excellent around 7 a.m. (Gaden).

WOOC, New York ... 7.82mc, 38.36m 
Very good in a.m. (Gaden).

WBOS, Boston ...........  7.80mc, 38.44m
Very ordinary in a.m. (Gaden).

W GEX, New York .......... 7.00mc, 42.86m
Can be heard amongst a lot of noise 
(Gaden).

U.S.S.R.
---- , Moscow ................  12.06mc, 24.88m

1-1.30 a.m. Very good signal (Edel).
---- , Moscow 9.715mc, 30.88m

Good strength at 8 a.m. (Matthews).

WEST INDIES
Cuba
COKG, Santiago 8.95mc> 33.48m

"Radio General Electric" signs at 2 p.m. 
Fair signal (Cushen).

Haiti
HHBM, Port-au-Prince 9.65mc, 31.06m 

Some nights is not bad on opening soon 
after 9.30 p.m. (Gaden).

M ISCELLANEOUS 
"Carried over from Ju ly  issue

Azores
Emisora Nacional, Ponta Delgado

11.09mc, 27.05m 
Good signals are being heard from this 
station about 4 a.m. (Gil.lett).

Canada
CHTA, Sackville ..........  15.22mc, 19.71m

Only fair at 9 p.m. (Matthews). Closes 
some nights at 11 o'clock (G illett).

*CKRX, Winnipeg .........  11.72mc, 25.60m
Relays CKRC till 3 p.m. week days, and 

until 4 p.m. Sundays— interference 
from GVV— signs with National Anthem 
after 5 minutes of news (Cushen).

*CKXA, Sackville .........  11.705mc, 25.63m
Still broadcasting till after 8 a.m., best 
after G VW  signs (Cushen). Has been 
heard nicely up till 4 p.m. and again 
at night, rather better than when heard 
in a.m. (Gaden).

*CKRO, Winnipeg .......... 6.15mc, 48.78m
Same programme as CKRX but in the 
clear; gives also broadcast call 
(Cushen).

CFRX, Toronto ................  6.07mc, 49.42m
Heard through the Russian at 8 p.m. 
(Cushen, G illett). Fair signal but noise 
and interference bad (Gaden).

*VE9AI, Edmonton .... 6.005mc, 49.95m 
Heard signing at 4 p.m. but covered 
with morse. News at 3 p.m. (Cushen).

Finland
OIX-4, Lahti ................. 15.19mc, 19.75m

Classical music at 5.30 a.m. (G illett).
"OIX-2, Lahti ................ 11.79mc, 25.43m

Has English session at 10.15 a.m.—  
signs at 10.55 (Cushen). (Quite a good 
signal here, too.— L.J.K.)

OIX-3, Lahti ................ 11.775mc, 25.48m
Heard at 5.30 a.m. (G illett).

France
 * , Paris .... .........  15.92mc, 18.84m

"Shaef in Paris" has been logged at
8.45 a.m., calling the Blue Network in 
New York.

 * , Paris .................  15.24mc, 19.69m
One of the best, opening at 1 p.m. on 
its old spot. Have not heard a word 
of English on any of their transmitters, 
probably due to not listening at the 
right time (Gaden).

 * , Paris ................. 15.09mc, 19.87m
Heard at about 3 p.m. (Gaden).

---- , Paris .................  11.845mc, 25.33m
Excellent strength at 3 a.m. (Matthews).’

---- , Paris .................. 11.73mc, 25.58m
Very good signal at 1.30 and 8.30 a.m.

(Matthews). Opens at 7.15 with "M ar­
seillaise."-*—L.J.K.

*---- , Paris .................  9.55mc, 31.41m
Heard around 3 p.m. (Gaden).

Italy
HV J, Vatican City .... 9.66mc, 31.006m 

Concludes an English broadcast at 4 
a.m.— good signal (G illett).

*"The Voice of Ita ly ," Milan
6.40mc, 46.80m 

Good strength with classical music till 
closing at 8 a.m. (Gaden). Good at
3.30 p.m. (Cushen).

Luxembourg
"Radio Luxembourg .... 15.105mc, 19.86m 

Is often good signal with B.B.C. News 
relay at 9.45 p.m.— also heard well at 
6 a.m. (G illett).

Radio Luxembourg .........  6.020mc, 49.83m
Good at 2.30 p.m. in English. Broad­
casts till 4 p.m. in German, etc.—  
suffers by interference from "mystery" 
station on 6.025mc, opening at 2 o'clock 
and using J  drum beat interval signal 
(Cushen). Has been very strong, clos­
ing at 7 a.m. (G illett).

Mexico
*XEQQ, Mexico City ....... 9.68mc, 30.99m

Fair at 2.45 p.m., best there before GRX 
opens (Cushen).

"XERQ, Mexico City .... 9.618mc, 31.21m 
Back,1 here after being on 9.59mc for 
a time. W LW O  was too tough for them 
(Cushen).

XEW W , Mexico City .... 9.50mc, 31.58m 
Good at 11 p.m. (Young, Matthews). 
Particularly good up my way— comes 
through at R8 from 10 p.m. here (11 
p.m. Sydney) and this one frequently 
provides the musical entertainment I 
need before retiring, at 10.30 (Clack).

Poland
"Radio Lublin, Warsaw . .. 6.115mc, 49.05m 

Commences a broadcast in French at
4.30 a.m. (G illett). (An interval signal 
of chimes is used between various lan­
guages.— Edel.)

Spain
Radio National Espana, Madrid

9.375mc, 32.00m 
This is a new spot for this Spanish sta­
tion. Heard during early hours of morn­
ing until closing at 4.30— re-opens at 9 
o'clock (Gaden, Gillett, Eden, Cushen, 
Lennie). (Excellent signal at 11.30 
a.m. and till closing at noon.— L.J.K .)

Portugal
CSW-7, Lisbon .......... 9.735mc, 30.82m
Good 10-11 a.m. (Matthews).

CSW-6, Lisbon ...............  1 1.04mc, 27.17m
Good strength at 8.45 a.m. (Matthews).

Sweden
SDB-2, Stockholm .........  10.775mc, 27.83m

Very good from 1 a.m. (Edel, M at­
thews).

SBU, Stockholm .......... 9.535mc, 31 .46m
Musical programme spoilt at 6 a.m. by 
Paris on the same frequency (M a t­
thews) .

Switzerland
HER-5, Berne ........... 1 1,96mc, 25.08m

Heard closing at 7 a.m. Both French 
and Spanish used (G illett). Excellent in 
Pacific Service— Tuesdays and Saturdays 
— closes at 4.30 p.m. (Matthews).

HEI-5, Berne ........... 11.715mc, 25.61m
Very good at 1 a.m. (Matthews).

HEO-4, Berne ..........  10.345mc, 29.00m
Good strength 5.20 a.m. in English; 
French a t 5.30. Closed at 5.50 with 
English announcement (G illett).

Yugoslavia
Radio Belgrade, Belgrade, 9.42mc, 31.85m 

Opens at 1.15 a.m. with good signal 
(Edel).

Radio Belgrade, Belgrade, 6.10mc, 49.18m 
Heard about 7.30 a.m. with varying 
signals. Male and female announcers 
(G ille tt).
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Speedy Query Service
(Conducted under the personal supervision of A. G. Hull)

W .G.H. (Albury) enquires about 
running cost of a set.

A.— There is no catch in it. A  unit 
of power is 1,000 watts for one hour 
ond if your set draws only 50 watts 
the cost of operation should be 20 
hours per unit. The price of the 
power unit varies according to the 
supply, but doubtless you can get this 
from the electric power b'ill. Most 
radio sets draw well under a hundred 
watts, so ten hours per unit should 
be quite a safe basis for working on 
in your case.

#  *  *

F.A. (Adelaide) is having plenty 
of difficulty with a set which gives 
trouble in the form of intermittent 
fading.

A.— Yes, it would seem that you 
have tried every cure, but we suggest 
that one of the possibilities could be 
that the trouble is outside the set, 
for example, due to some peculiarity 
in the electric wiring system of the 
house, or even of the earthing of the 
tin roof through a drain pipe. This 
could give an absorption effect or a 
shielding of the indoor aerial. So we 
suggest taking the set to some friend's 
place and noting whether the trouble 
goes with the set or is left behind. 
Personally we like to tackle this type 
of job with the chassis upside down 
on a table and a meter across the 
high tension. If the voltage does not 
vary even a shiver with the fading, 
then we look for trouble such as by­
passing of a screen, or the insulation 
of the aerial terminal, effectiveness 
of aerial connections, etc. Faults in 
valves or resistors are almost certain 
to show up as movement of the meter 
at the same time as the fading takes 
place.

* * *

W .E.R. (Port Pirie, S.A.) enquires 
about subscriptions.

A .— Yes, your 4ocal bookseller or 
newsagent should accept your yearly 
subscription at 10/6, but if there is 
any doubt about it you can send a 
postal note direct to our office. The 
issues are posted direct from Sydney 
in both cases. Alternatively, you can 
place an order W ith your newsagent 
for each month's issue, which he will 
hand over the counter at 1/- each.

J.M . (Collingwood) wants a high- 
voltage power supply for a cathode 
ray oscilloscope.

A.— -Yes, it is quite a sound scheme 
to use an ordinary 385-volt radio­
type power transformer as a half­
wave supply, neglecting the centre- 
tap and earthing one of the 385 ter­
minals, and applying the other to the 
plate of the rectifier. At a low cur­
rent drain this should give you about 
700 volts. Possibly not within the 
approval of the makers, but the 
humble 80 will often stand up to 700 
volts at low drain. Use one plate at a 
time and you will have two lives *to 
use up, anyway. Stick as close as 
possible to the rated filament voltage 
for the rectifier, as it is possible that 
either higher or lower can be harmful.

* * *
P.S.K. (Hamilton) is worried about 

loud-speaker matching.
A .— Correct matching is necessary 

for best results, but the subject is not 
nearly as critical as you may imagine. 
Unless you have a particularly keen 
ear, it is unlikely that you could tell 
the difference between results with 
a 5,000-ohm load and one of 7,000 
ohms.

* * *
D.L.M. (Koonwarre) wants to 

know of a good circuit for a public 
address amplifier to deliver 1 5 watts 
of audio power and operate from 
ordinary dry batteries.

A .— Any ordinary 15-watt ampli­
fier circuit can be operated from dry 
batteries, but it is not a sound pro­
position economically. You would 
need five or six batteries in series 
and then could expect a life of only 
a few hours. You can't get more 
power out of an amplifier than you 
put into it; in fact, you will be lucky 
if you get an efficiency of better 
than 7 5 % . If you know your volts 
and amps you will be able to calculate 
what it is going to mean to drag 20 
watts out of dry batteries. In prac­
tice, it is found that the reasonable 
limit in a straight battery amplifier is 
about three to five watts, obtained by 
using Class B or pentodes in push- 
pull. For bigger amplifiers the scheme 
is to use a couple of car batteries 
(accumulators) with a vibrator or 
rotary converter to get your high- 
tension supply.

T.P. (New Farm, Q .) notices thaf 
his set is only brilliant' when operat­
ing at loud volume. The tone does 
not seem so good when turned down 
low.

A.— This is fairly normal and does 
not necessarily indicate that the 
volume control is faulty, unless the 
effect is so acute as to be especially 
noticeable. To obtain brilliance at 
low levels calls for a compensated 
amplifier of special characteristics. 
A lot of Work in this direction is being 
done at present, but so far it has not 
reached the stage where we can tell 
you in so many simple words just how 
to alter your existfng receiver to get 
this effect.

* * *
S.D. (Cronulla) enquires about the 

Institution of Radio Engineers.
A.— W e suggest you get in touch 

with the I.R.E. secretary by sending 
him a letter at Box 3120, G.P.O., 
Sydney.

*  *  *

M.L. (Auburn, Vic.) is in trouble 
with a scresn-grid valve.

A.-— The initials B.V.A. stand for 
the British Valve Manufacturers As­
sociation, and do not denote a par­
ticular valve type. From your re­
mark about the top terminal being 
a bakelite screw knob and not a metal 
cap, it is evident that the valve is 
one of the English type, and this top 
connection will be for the plate, not 
the grid, as with the American type 
cap. American valve types, with 
American-style connections, are made 
by British manufacturers, but this 
would appear to be one of the Eng- 
lish-type valves with English-style 
connections.

* * *
R.A.H. (Dromana) is starting up 

in the radio repair business.
A .— To arrive at a suitable basis 

for charging you should have a job 
card for each set, putting down on 
this card the time spent on the job, 
listing the parts used and showing if 
the set was picked up or delivered. 
The charge is then made by allowing 
from 5/- to 7/6 per hour for time 
(according to your overhead), the 
value of the parts at retail price and 
a fee for transportation, either a fixed 
fee of 3/6 or 5/- each way, or so 
much per mile. The figures given 
are taken as between the usual limits, 
but you can suit yourself. Either way, 
you will find that you will need to 
keep on the move if you are to make 
a fortune.
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Eimac 1000T  valves in 
an amplifier stage o f 
W 6 X A 0  transmitter. 
Hollywood

A t Don Lee H o l l y w o o d . . .S t a t i o n  KTSL 
using EIMAC VALVES since 1938

Ju lia  Lee W right, noted R om e Economics 
Director o f  "The Fam ily Circle”  m agazine  
being interviewed, a n a  telecast revealing  
tricks o f  her trade.

I u o young comedians. Robert Su eeny a n d  
H al M arch, currently on transcontinental 
radio show, give a  preview  o f  their talents 
fo r  television broadcast over W 6 X A  O.

Work on television station W 6XAO 
(Commercial station KTSL) began in 
Novem ber 1930; and thirteen months 
later, Dec. 23, 1931, it was on the air 
on the ultra high frequencies, the first 
present day television to  operate on 
schedule. Today the station occupies 
e la b o ra te  c o p p e r  sh ea thed  stu d io s 
which stand 1700 feet above Holly­
wood with an antenna on a 300-foot 
tower.

The program  log shows almost every 
type o f presentation. H ighest in inter­
est and achievement are the remote 
pick-ups and special event broadcasts 
made simultaneously, o r recorded on 
film for release later. Studio presenta­
tions, especially those directed to  war 
activities,have become aduration  stan­
dard.

U n d e r the  d irec tio n  o f  H arry  R. 
Lubcke, television station KTSL will

be in daily schedule immediately after 
the war. Mr. Lubcke says: "W e have 
been using.Eimac valves in our televi­
sion transm itter since about 1938 . . .  
We have found them good and reliable 
perform ers... their design is such that a 
favorable ratio o f pow er output to  valve 
and circuit capacitance is obtained . . .  
we look forward to  using new Eimac 
valves which may be forthcom ing.” 

Here again is a statem ent from a 
leader in the field, which offers clear 
evidence that Eimac valves are first 
choice o f  leading electronic engineers 
throughout the world.

Follow the leaders to

W r ite  fo r  yo u r cop y of E le c tro n ic  
Telesis — a 64 page booklet fully illus­
tra ted — cove, ing the fundamentals of 
Electronics and mony of its important 
applications. In laymen's language.

EITIL-McCUllOUGH, Inc., 991 San M a lta  A venue, San Bruno, Colif. 
Plants located a t: San Bruno, Califo rn ia  and Salt Lake City, Utah 

Ixporf Agents: Fraxar ft Hansen, 301 Clay St.. San Francisco 11, C a lif., U . S. A,



here's proof

in conjunction 
must direct the 
life.
Show your initiative by looking the 
Future squarely in the face and ask 
yourself— "W ill I have a secure and 
settled place in the Post-War W orld?"
If the answer is " N o " —-do som ething 
ab o u t it a t  once. Radio engineering wants trained men 
urgently to  fill v ital positions in our armed forces 
and in th e  Peace to follow more th an  ever trained 
radio engineers will be in enorm ous demand.
Radio is a young industry which has made remarkable
progress in the  p ast few years. If you want security, prosperity and a recognised status 
in th e  com m unity s ta r t  training right away.

VOV CAN START RIGHT AWAY TRAIN AT HOME, IN CAMP OR AT
Right now openings in Radio are greater than O tfB  R t K i r u t C  ' m blessin9 the day I started with A.R.C.
the number o f men available to fill them. Here p e n w r iB a  Already I've earned enough to cover all ex-
are three good reasons, moreover, why A.R.C. A.R.C. offers ambitious men a sound, proven penditures, including: ( I )  Course paid for;
Radio Training must interest you so vitally- course in Radio Engineering. Sound because it (2 ' Two meters, value pre-war £26; (3)
1. You will enter to-day's most progressive is the result of many years' successful opera- Four Radios to learn on and experiment on,
industry. 2. You will be pulling your weight tion; proven, because hundreds of ex-students plus a  fair amount of stock, value roughly
in the war effort. 3. You will have a splendid owe their present success to the college. You £15— and, best of all, worth more than all
career ahead of you when the war is over, can learn with equal facility at home, or — A DECENT FUTURE."

C O S T S  L IT T L E  even in camp with your unit (by means of — H.B., Western Australia.
Think .-Ui, our correspondence course), whilst the mod-
actually^ less^ tian  m an T  fetows ^ e n d ^  ^ ^ i f f s t S  Q™  ^
tobacco— you con prepare yourself for a man- ablp t0 nl9ht students.
«ized job in Radio NOW. PREVIOUS KNOW LEDGE

UNNECESSARY
You don't need a knowledge of Radio or Elec- advice, 
tricity— we'll give you all you need of both,
(n a simple, practical manner that makes
learning easy; presented, too, In such a way c c k m  c a b  t u i c  d /w w
that you remember »vhat you're taught and a e N D  rO K  T l i l i  B O O K
speedily gain the opportunity to PRACTI- First thing to do if 
CALLY  use your knowledge. A.R.C. Training you want to secure 
fully covers Radio Servicemen's Licensing vital Radio facts is to 
requirements for technical knowledge. send for "Careers m

Radio and Television," 
a lavishly illustrated 
book published by the 
College and available

Radio is now being used to save vital 
spraying materials in industry. The spray­
ing of radio valves is now controlled by 
a new radio device. The conveyor belt 
carries unpainted valves in front of two 
special spray guns, and then into the 
baking oven. A control in the form of an 
electronic switch makes certain that the 
guns spray each valve completely, but 
withhold the spray if certain valves are 
missing from their sockets on the con­
veyor belt. Truly a marvellous device 
which can be used by those interested 
in many fcrrris of spraying.

"Ju st a  letter of appreciation and thanks 
for what your radio course hos done for me. 
Since obtaining my Certificate in December 
I have serviced 145 receivers, and I am 
proud to say that not one of them had me 
beat, thanks to your wonderful course and

— D.H., Home Hill, Q'ld.

Send c 0 U D 0 n  for your 
FREE COPY NOW !

A U  S T R A  LI A  N -° °pproved enqu es 
R A D I O  

C O L L E  G E
PTY. LTD.

Cnr. B R O A D W A Y  &  C IT Y  ROAD 
SYD N EY  - Phone M6391-M6392

To Mr. L. B. GRAHAM, Principal,
Australian Radio College Pty. Ltd.

Broadway Sydney. 'Phone, M 6391-2 !
Dear Sir,— I err interested in Radio. Please JL
send me, without obligation on my part, • ,
the free book, "Careers in Radio and Tele- 1
v is io n ."
NAM E ................. ............................................. I
a d d r e s s  ............................................;<*•

A . R . W . 5  C*

P r in t e d  b y  th e B r . t g e  P r in te r v . 117 R e s e r v o ir  S t. S v d n e v .


