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ED ITO RIAL
Now that censorship is being relaxed it is possible to tell 

some of the facts about the p a rt which radio played in w inning 
the w a r in Europe.

It is now freely ' adm itted th a t the B ritish suprem acy in 
radiolocation w as of trem endous help. In the Battle of B ritain  
we w ere using radiolocation so effectively that every time a 
G erm an bomber a rriv ed  over E ngland there w as a team  of 
Spitfires and H urricanes w aiting  for it and a few  thousand feet 
above it. T h e  G erm ans gained the impression that England had 
unlim ited num bers of fighter a irc raft, w hereas it w as the work 
of the B ritish radio  engineers which told the R.A.F. just where 
and when to expect the G erm an bombers.

It has also been revealed th a t the N avy pays due tribute 
to radiolocation. It has been stated in English papers that the 
success of the A llied naval gunnery w as due to the use of ra d ar 
aim ing and distance finding.

T h e  scientific application of radio  knowledge is given full 
credit for victory in the B attle of M atapan .

D irectly and indirectly the radio  enthusiast and the keen 
am ateur transm itte r have been responsible fo r the Allied suprem 
acy in ra d a r  and communications. It is therefore only right and 
logical to expect the authorities to give every possible encour
agem ent fo r the fu rth e r developm ent of radio as a scientific 
hobby.

So fa r  there is every indication th a t this is so, but it is the 
duty of everyone interested to get behind the W ireless Institute 
of A ustra lia , as the recognised mouthpiece of am ateur radio, 
and make sure th a t the subject is kept clearly before the minds 
of those officials who have  been appointed to control the ether.

— A. G. HULL.
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LOOKING BACK
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. . .Y e t  Planning Ahead
In less than twenty years radio has grown from a schoolboy's 
hobby to a giant, world-wide industry . . . with ramifications 
that extend into every branch of radio-physics and every phase 
of our daily lives. And nowhere has this development been 
more marked than in the newly-discovered field of electronics 
. . . the door that opened the way to the miracle of radar 
. . . the endless possibilities of FM . . . and made radio
vision an accomplished fact.

Throughout this entire period R.C.S. Radio Pty. Ltd. has kept 
pace with world progress, so that, although the entire resources 
of the Company are today devoted to the output of urgently- 
needed defence equipment, the coming peace will find them 
ready to supply both the amateur set constructor and the trade 
manufacturer' with the exact type of precision-built components 
required to* build the circuits of the future. And, thanks to 
experience gained during the war years . . . improved manu
facturing processes and facilities . . . and new type of plastic 
insulating materials . . . the quality of R.C.S. products will 
be higher than ever.

R.C.S. RADIO PTY. LTD., SYD N EY, N.S.W.
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TOLERANCE IN SET DESIGN
A D IF F E R E N C E  be tw een  th e  

old t im e r  an d  th e  novice in 
th e  rad io  gam e is show n by 

th e  a p p rec ia tio n  of to le ran ces. 
I t  is a  b ig  step  fo rw a rd  w hen you 
know7 wrhen a h a lf-m eg  re s is to r  has 
to  be an  a c tu a l 300,000 ohm s, and 
when it  can  be a n y th in g  betw een
100,000 ohm s an d  2 m egohm s w ith 
o u t ap p rec iab ly  a ffec tin g  resu lts . 
W e n o tice  so o f ten  th a t  a new 
com er to  rad io  th e o ry  w ill app ly  
his know ledge w D rking o u t th e  p la te  
c u rre n t  o f th e  valves in  his b a tte ry  
se t, th en  w o rk in g  ou t th e  co rrec t 
b ias v o ltag es and  b e in g  s ta g g ere d  
to  find  th a t  th e  b ias re s is to r  used 
is 400 ohm s, w hereas by  calcu la tio n  
it shou ld  be 389 o h m s! H e even 
overlooks th e  fa c t th a t  an  o rd in a ry  
re s is to r  ' w ith  a b ra n d  of 400 ohm s 
is lik e ly  to  be an y th in g  betw een  
330 an d  450 ohm s.

S pecifications 
I t  has a lw ays been  a p o in t o f 

w on d er to  som e peop le  th a t  speci
fica tions co v erin g  co n d en sers  u su 
ally  allow  a  to le ran c e  o f 20 p e r 
cen t a t  lea s t, so th a t  a .1 m fd. 
condenser»can  be an y th in g  betw een  
.08 m fd. and  50 p e r  cen t g re a te r  
c ap a c ity  th a n  th a t  figure. T o  th e  
en g in eer who is used  to  w o rk in g  
ou t to le ran c e s  o f p lu s o r  m inus five- 
thous. o f  an  inch  th e  ra d io  business 
is v e ry  sloppy. B u t w hy m ake  th in g s  
difficult? I f  i t  is possib le  to  design 
c ircu its  w hich w ill e lim in a te  c r it i 
cal co m p o n en t v a lu es w hy  n o t do 
so? T h a t  is p ro b a b ly  th e  answ er 
an d  it  w ill be seen th a t  th e  c ircu its  
w hich have en jo y ed  p o p u la r i ty  over 
th e  y ea rs  have a lw ays been those  
w here  som e so r t  o f com p en sa tio n  
com es in to  th e  p ic tu re , th e re b y  
e lim in a tin g  th e  n eed  fo r  c r it ic a l to l
erances.

U nso u n d  D esign
I t  h as a lw ays been co n sid ered  th e  

best p o licy  to  avo id  c irc u it designs 
w hich call fo r  e x ac t va lues, and  
one w hich has been  fo llow ed  as fa r  
as possib le  by  “ R ad io  W o rld .” I t  
is possib le  to  design c irc u its  w ith  
c ritic a l values, in fa c t  o f ten  h a rd  
to  dodge th a t  p o in t, b u t  i t  a lw ays 
spells tro u b le  in th e  lo n g  ru n  if 
th e  to le ra n c e s  on co m p o n en ts  have 
to  be fin er th a n  ab o u t 20 p e r  cent.

Som e E xam ple«
L e t us ta k e  a ty p ic a l s tag e  of 

am p lifica tio n  an d  co n sid er th e  com 

p o n e n ts  in d iv idually . F ir s t  o f all we 
have th e  valve itse lf , an d  you  will 
find th a t  th e  jlta te  c u r re n t  fo r  a 
given b ias v o ltag e  is c lea rly  s ta te d  
on th e  valve c h a rts , b u t n o t nearly  
so c le a rly  defined in p ra c tic e . T o 
d ay  th e  valve m a h u fa c tu re rs  a re  
p r e t ty  good a t  k eep in g  th e  valve 
ch a ra c te ris tic s  wdthin b o unds, h u t  a 
few  y ears  ago one of th e  A m erican  
valve c h a rts  c a rr ie d  th e  in sc rip tio n  
‘‘P la te  c u r re n t  shou ld  be w ith in  50 
p e r  cen t o f the  figu re  show n.”

T he G rid -L eak
T he m ain  p u rp o se  o f th e  re s is to r  

R l ,  th e  g rid -le ak  as we u sed  to  
call it in th e  good old days, is to  
tie  th e  g rid  to  e a r th  so th a t  in  i ts  
s ta tic  co n d itio n  th e  g rid  is a t  e a r th  
p o ten tia l. S ince n o rm ally  no  g rid  
c u r re n t  shou ld  flow7 th ro u g h  th is  
re s is to r  th e re  is no  v o ltag e  d ro p  
across i t  an d  th e  va lue  can  be a n y 
th in g  fro m  100,000 ohm s to  2 m eg
ohm s w ith o u t se rio u sly  a ffec ting  
o p e ra tio n . A cco rd in g  to  th e  p re ce d 
in g  co u p lin g  co n d en ser an d  p la te  
lo ad  va lues so th e  va lue  o f  th e  g rid  
leak  w ill affect th e  re p ro d u c tio n  a 
shade, th e  lo w er va lues c u tt in g  th e  
bass response  a b it  an d  th e  overall 
ga in  a  trifle . F o r  h ig h es t g a in  and  
best low  n o te  response  th e  h ighest 
va lues shou ld  be used , th e  lim it b e 
in g  th e  a llow able  d.c. re sis tan ce  in 
th e  g rid  c irc u it as specified  by  th e  
valve m akers. W ith  o rd in a ry  am 
plifie r valves a coup le  o f m egohm s 
is th e  h igh lim it, b u t  c e r ta in  am 
p lifie r ty p es , especially  such  as th e  
50 ty p e  p o w er tr io d e , need  m uch 
lo w er va lues a n d  fro m  100,000 
ohm s to  500,000 ohm s sh o u ld  be 
used. T he low  n o te  resp o n se  can  be 
m a in ta in ed  w ith  low  g rid  leak  
v a lu es by  h av in g  h ig h er cap ac ity  
•fo r th e  co u p lin g  co n d en ser and 
k eep in g  th e  p la te  lo ad  re s is to r  on 
th e  low7 side, n o t g re a te r  th a n  h a lf 
th e  g rid  leak  va lue  a t  m axim um .

F ro m  th e  above re m a rk s  i t  w ill 
be ev id en t th a t  th e  g rid  leak  value 
seldom  needs to  have  a  to le ran c e  
finer th a n  p lus o r 'm in u s  50% .

T h e  B ias R esisto r.
A u to m a tic  b ias has ach ieved  a l

m ost u n iv e rsa l fa v o u r, a n d  very  
r ig h tly  so. I t  is fu lly  se lf-com 
p e n sa tin g  an d  allow s w ide to le r 
ance.

Fundam entally the scheme is 
simple enough— w7e want to hure

th e  g rid  m ain ta in ed  a t  a  neg a tiv e  
vo ltag e  in  re sp ec t to  th e  cathode. 
So we go ab o u t i t  slig h tly  d iffer
e n tly  an d  keep th e  ca th o d e  a t  a 
po sitiv e  p o te n tia l  in re sp ec t to  th e  
g rid , w hich is a c tu a lly  th e  sam e 
th in g  in th e  long  ru n . K eep in g  th e  
ca th o d e  a t a p o sitiv e  p o te n tia l  to  
th e  g rid  is c a rr ie d  o u t by  hav ing  
th e  g rid  a t  e a r th  p o te n tia l  by  th e  
use  o f th e  g rid  leak  ju s t  d e a lt  w ith , 
an d  th en  p u t tin g  in  th e  ca th o d e  b ias 
re s is to r , R 2, th ro u g h  w hich the  
p la te  c u r re n t  o f th e  valve flows, 
a lso th e  screen  c u r re n t  if  th e  valve 
is a  sc reen  g rid  typ e . T h is c u r
re n t th ro u g h  th e  re s is to r  gives a 
su itab le  vo ltag e  drop.

Se lf-b a lan ce
N ow  to  ex p la in  th e  se lf-b a lan c in g  

fe a tu re — if  th e  g rid  b ias ten d s  to  
be insufficient, th e n  th e  p la te  c u r
re n t ten d s  to  be g re a te r  th a n  n o r
m al. T h is w ill give a g re a te r  v o lt
age- d ro p  and  *a h ig h er b ias , te n d 
in g  to  c u t back  th e  p la te  c u rre n t. 
S im ila rly , if  th e  b ias  re s is to r  is o f 
a  h ig h er va lue  th a n  n o rm a l thfere 
w ill be a  ten d e n cy  to  to o  m uch 
b ias , b u t th is  w ill c u t dow n th e  
p la te  c u rre n t, th e re b y  lo w er the  
v o ltag e  d ro p  in  th e  re s is to r  a n d  t ry  
to  b rin g  co n d itio n s b ack  to  n o rm al. 
A nyone  keen  enough  on m a th e 
m atics  can  ca lcu la te  th e  p ra c tic a l 
effects o f off-value b ias  resis to rs , 
b u t in  p ra c tic e  th is  is a g a in  a  p o in t 
w here  a  to le ran c e  of p lu s o r m inus 
ab o tit 50%  is n e a r  eno u g h  in p ra c 
tice.

T he P la te  L oad .
T he p la te  lo ad  re s is to r , R 3, c a r 

ries th e  p la te  c u r re n t  f ro m  high 
ten s io n  to  th e  valve, th e  s ta tic  cu r-

(Continued on naxt page)
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r e n t  Ifeing co n sid e rab ly  lo w er th a n  
g iven by th e  n o rm al valve c h a r t, 
th e re b y  o f te n  tr ic k in g  th e  novice. 
T he valve c h a r t  m ay  give th e  p la te  
c u r re n t  as 5 m illiam p s fo r  a  h igh 
ten s io n  v o ltag e  o f 250 on th e  p la te . 
So w hen th e  s tu d e n t sees a  c irc u it 
w ith  a  250,000 ohm  p la te  lo a d  he 
tr ie s  to  w o rk  o u t how m uch  d ro p  
th e re  w ill be across th e  q u a r te r -  
m eg  re s is to r. I f  he w orks o u t th e  
figure  by  O hm ’s L aw  he th in k s  he 
has s tu m b led  across an  im possi
b ility . I f  he tr ie s  to  m easu re  th e  
a c tu a l p la te  v o ltag e  w ith a v o lt
m ete r o f co m p a ra tiv e ly  low  in te rn a l 
re sis tan ce  he w ill be s till f u r th e r  
m ystified , fo r  c u r re n t  w ill flow 
th ro u g h  th e  m ete r, b e in g  dra.wn 
th ro u g h  th e  lo ad  re s is to r  an d  m ake  
th in g s seem  even c raz ie r  th a n  be
fo re . T he e x p la n a tio n  lies in  th e  
effective  p la te  v o ltag e  b e in g  m uch 
lo w er th a n  th e  250 v o lts  m en tio n ed  
in  th e  valve  c h a r t. In  p ra c tic e  i t  
m ay  be a ro u n d  h a lf  th a t  vo ltag e , 
an d  can  on ly  be m easu red  w ith  a 
h ig h -res is tan ce  m e te r  such as a 
v acu u m -tu b e  v o ltm e te r, o r  c a lcu 
la te d  by  m easu rin g  th e  p la te  c u r
re n t  w ith  a m illiam m ete r a n d  w o rk 
ing  o u t th e  d ro p  in  th e  lo ad  re s is to r  
by  O hm ’s L aw . N o t th a t  i t  m a t
te r s  re a lly  w h a t th e  a c tu a l p la te  
vo ltag e  is in  p ra c tic e , th e  so u n d est 
p lan  b e in g  to  c o n su lt one of th e  
re s is tan ce-co u p led  am plifie r d a ta  
c h a r ts  an d  a d h ere  to  th e  reco m 
m endations.

To r e tu rn  to  th e  su b je c t o f to le r 
ance, w ith  th e  p la te  lo ad  re s is to r  
we find th e  sam e b a la n c in g  fe a tu re  
as w ith  th e  b ias resis to r. T he ac
tu a l p la te  c u r re n t  is in fluenced  by 
th e  a c tu a l p la te  vo ltag e , so th a t  if  
th e  v a lue  o f th e  lo ad  re s is to r  is 
lo w er th a n  n o rm al, th e  ten d e n cy  
w ill be fo r  th e  d ro p  to  be less, and  
th e  a c tu a l p la te  v o ltag e  h igher. B u t 
i f  th e  p la te  v o ltag e  is h ig h e r  th e  
p la te  c u r re n t  is g re a te r  a n d  th e  
v o ltag e  d ro p  g re a te r , so th a t  we are  
b ack  to  w here  we s ta r t ,  like th e  dog 
th a t  chases i ts  ow n ta il.

T he C ou p lin g  C ondenser.

T he v a lu e  o f th e  co u p lin g  con
d enser, o th e r  fa c to rs  b e in g  th e  
sam e, w ill affec t th e  rep ro d u c tio n . 
T h e  o th e r  fa c to rs  b e in g  m ain ly  th e  
p la te  lo ad  re s is to r  an d  th e  g rid  leak  
of th e  fo llow ing  valve. I f  th e  c ap a 
c ity  is insufficient th e  low  n o tes  
m ay  be a tte n u a te d . B u t th e  m a t

te r  is n o t c ritica l. W ith  a  q u a r te r  
m egohm  p la te  load  an d  a  h a lf 
m egohm  g rid  leak , as is, m ore  or 
less, s ta n d a rd  p ra c tic e  in  co m m er
cia l rece iv e rs ,, th e  va lue  o f th e  
c ap a c ity  can  be a n y th in g  betw een  
.01 an d  .5 m fds., a n d  even sa tis 
fa c to ry  to n e  can  be o b ta in e d  w ith  
m an te l m odels if  th e  c ap a c ity  is 
on ly  .005 m fd . W o rk ed  o u t in 
te rm s  o f a  to le ran c e  p e rce n ta g e  
these  figu res w ould  su p p o rt th e  con
te n tio n  th a t  th e ' c ap a c ity  va lue  is 
n o t c ritica l.

T h e  E x cep tio n s .

A s w ith  m o st ru les  th e re  a re  ex 
cep tions, a n d  so we find th a t  th e re  
a re  cases w here  c r itic a l to le ran c e s  
a re  necessary . A  wise rad io  de
s ig n e r does his b est to  avo id  them .

T he sh u n t re s is to rs  fo r  m u lti
m ete rs  a re  c ritic a l, o f  co u rse , if  
th e  m e te r  re ad in g s  a re  to  be accu 
ra te . W e cou ld  w rite  s till  a n o th e r  
c h a p te r  on w hy m ete rs  need. N O T  
b e  a cc u ra te , b u t  i t  w ould  p ro b a b ly  
be a  w aste  o f space as m o st ra d io 
m en ta k e  a  p rid e  in  hav in g  as m uch 
a cc u rac y  as possib le  in  th e ir  m e te rs  
an d  te s t  eq u ip m en t.

A  cau tio n  sign  is th e  use  o f any  
p a ir in g  of re s is to rs , as in aud io  os
c illa to rs  an d  som e ty p es  o f pu sh - 
pu ll. T he a c tu a l re s is tan ce  v a lu es 
m ay  n o t be c ritica l, b u t 'th e re  is 
u su a lly  a  defin ite  need  fo r  m a tc h 
ing. In  o th e r  w ords, i t  doesn ’t  do 
to  m atch  up tw o  1-m egohm  re s is
to r s  i f  one is p lu s 20%  an d  th e  
o th e r  is m in u s 2 0% . I t  m ay  be 
h igh ly  d esirab le  to  have  th em  b o th  
th e  sam e va lue , w h e th e r a t,  above 
o r below  th e ir  ra te d  resis tan ce .

V o ltag e  d iv id e r n e tw o rk s  should  
also be  w a tch ed  w ith  care , especi
a lly  w ith  p h a se -ch an g ers  o f th e  
p a ra p h a se  ty p e . W e n o ticed  a  re 
c en t p h a se -c h a n g e r c irc u it in  w hich 
th e  s ig n a l fo r  th e  o u t-o f-p h ase  valve  
is p ick ed  oif fro m  th e  ju n c tio n  o f 
tw o  re sis to rs , one h av in g  a  v a lu e  o f 
1 m egohm  an d  th e  o th e r  1.1 m eg 
ohm s. N eedless to  add , th e  to le r 
ance w ou ld  have  to  be w a tch ed  
c a re fu lly , as o th erw ise  th e  1.1 m eg
ohm  re s is to r  m ig h t have  an  a c tu a l 
re sis tan ce  co n sid e rab ly  less th a n  
th a t  o f th e  1 m egohm , th e re b y  u p 
se ttin g  th e  b a lan ce  com plete ly .

Such cases a re  to  be w a tch ed  
c a re fu lly  an d  on ly  a th o ro u g h  
know ledge o f ra d io  th e o ry  an d  its  
p ra c tic a l a p p lic a tio n  can  give th e  
ra d io m an  a  c le a r  g u id an ce  in  th e  
d o u b tfu l cases.

P age 6
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AN IMPROVED REFLEX CIRCUIT
USING CATHODE-FOLLOWER PRINCIPLES

IN  th e  sea rch  fo r  a good  |  S u p er- 
het. design , sev era l m ethods are  
be in g  used  in  o rd e r  to  ob ta in  
th e  necessa ry  aud io  lif t .  H igh- 

ga in  o u tp u t  p e n to d e s  w ith  no firs t 
aud io  s tag e— u sing  th e  tr io d e  o f a 
6F7 o r s im ila r co m b in a tio n  tu b e  as 
f irs t au d io — an d  u sin g  a reflex c ir 
c u it in  w hich th e  sam e p en to d e  sec
tio n  of a d io d e-p en to d e  a c ts  as I .F . 
am p lifie r an d  aud io  am plifie r, seem  
to  be m ost used.

O f th ese  th e  reflex  c irc u it  s im ilar 
to  th a t  show n in  F ig . 1 has been

By
G. M cL E O D  

15 K n ig h t S tre e t,
A rncliffe , N .S.W .

xxxxxxxxxxxxxxxxxxxxxxxx:
th e  m ost com m only  u sed ; i t  is th e  
“ h o tte s t” m eth o d  o f th o se  m en 
tio n e d  m so fa r  as i t  uses a  p en to d e  
as am p lifie r a t  b o th  aud io  and  in 
te rm e d ia te  freq u en c ies. H ow ever, 
i t  has  severa l d raw b ack s, th e  m ore 
im p o r ta n t  b e in g :—

(a )  T he au d io  loads in th e  g rid  
a n d  p la te  c irc u its  m u st be 
by -passed  fo r  I .F . T h is lead s 
to  a com prom ise. I .F . effici
ency  an d  s ta b ili ty  ag a in s t 
au d io  h igh  n o te  resp o n se ;

(b ) T he au d io  p la te  lo ad  red u ces 
th e  p la te  v o ltag e  to  such an 
e x te n t th a t  th e  v o ltag e  h a n d 
ling  c ap ab ilitie s  o f th e  tu b e  
a re  se rio u sly  im p a ired  a t  a 
tim e w hen th e  tu b e  is needed 
to  han d le  b o th  aud io  an d  I.F . 
s igna ls;

(c) B ecause of th e  low  p la te  v o lt
age, th e  am p lifie r section  of 
th e  tu b e  easily  becom es o v er
loaded , p assin g  its  o u tp u t 
d irec tly  to  th e  aud io  tub e . 
T h is m akes th e  n o rm al diode 
lo ad  volum e co n tro l in o p e ra 
tive  a t  low  se ttin g s  and  
causes th e  effective se lec tiv ity  
o f th e  rece iv e r to  be severely  
red u ced  on s tro n g  signals.

In  an  e ffo rt to  overcom e these  
d raw b ack s, th e  c irc u it  in F ig . 2 has 
been  developed. T h e  am plifie r sec
tio n  o f th e  tu b e  is used  as a n o rm al

I.F . am plifier, n o t as a  ca th o d e  fo l
lo w er fo r  aud io . T he au d io  is fed  
fro m  th e  ca th o d e  c irc u it th ro u g h  a 
high ra tio  t ra n s fo rm e r  to  th e  o u t
p u t  tu b e ;  th is  is m ade  q u ite  p ra c 
tic a b le  by  th e  fa c t th a t  th e  o u tp u t 
im p ed an ce  of a ca th o d e  fo llow er 
can  be co n sid ered  to  be th e  re c i
p ro c a l o f th e  tu b e ’s m u tu a l c o n d u c t
ance. A tu b e  such as th e  E B F 2  
w ould  have an  in te rn a l im pedance  

10'

o f — -------  =  555 ohm s across th e
1800

p r im a ry  w ind ing  of th e  t r a n s 
fo rm er.

B ecause of th is  low im pedance  
th e  p la te  c irc u it bypass, C5, across 
th e  ca th o d e  im p ed an ce  now  can  be 
m ade  q u ite  la rg e  w ith o u t d a n g e r 
o f  h igh  no te  c u ttin g ; .002 m fd. is 
a  good  value in p rac tice .

T he d iode lo ad  by p ass C2 an d  
g rid  bypass C l,  a re  ta k e n  d irec t 
to  th e  cath o d e. T h ey  a re  b o th  100 
m m fd ., and  in  n o rm al c irc u its  ac t 
effec tive ly  in p a ra lle l across the  
p a ra lle l  re s is to rs  R1 +  R2 an d  R5.

R e ta in in g  F id e lity
W hile  th e ir  effect on h igh aud io  

freq u en c ie s  w ould  n o t n o rm ally  be 
serio u s w ith  th ese  v a lues i t  is som e
tim es fo u n d  th a t  h ig h er va lues 
w hich w'ould a ffec t au d io  response  
a re  necessa ry  to  o b ta in  stab ility . 
T h is w ould  p a r tic u la r ly  ap p ly  if  an 
I.F . m uch  lo w er th a n  465 K.C. w ere 
used. H ow ever, in a  ca th o d e  fo l
low er, cap ac itie s  effec tive ly  betw een 
g r id  an d  ca th o d e  a re  red u ced  in 
th e ir  effect across th e  in p u t im p ed 
ance to  a neg lig ib le  value.

T h e  D.C. re s is tan ce  of th e  low 
im p ed an ce  t ra n s fo rm e r  p r im a ry  is 
so low  th a t  th e  loss in H .T . vo ltage 
is u n d e r one vo lt. I t  is, in c id en ta lly , 
im p e ra tiv e  th a t  th is  D.C. resis tan ce  
be k e p t low, because  th e  vo ltage  
d ro p  across th e  p r im a ry  p u ts  a 
neg ativ e  b ias on th e  d iode un less a 
vo ltag e  d iv ides .circuit (R 6 , R 7) is 
used.

T he T ra n s fo rm e r

T he D .C. re sis tan ce  o f th e  p r i 
m ary  w in d in g  of th e  t ra n s fo rm e r  
we use is a 180 ohm s. T he t r a n s 
fo rm e r, how ever, is h o t one w ound  
esp ecia lly  fo r  th is  use, b u t is a 
high g ra d e  in te rs ta g e  tra n s fo rm e r

as used  som e y e a rs  ago , ex cep t th a t  
now  th e  th ree  p r im a ry  p i’s a re  con
nec ted  in p a ra lle l  in s tea d  of in 
series. W hile  th is  has in creased  
th e  tu rn s  ra tio  to  a t  le a s t 10 : 1, i t  
sho u ld  be able to  red u ce  th e  p r i 
m ary  in d u c ta n ce  s till f u r th e r  and  
so in crease  th e  ga in  o f th e  t r a n s 
fo rm e r  w ith o u t lo sing  lo w er no te  
response. In  m id g e t rece ivers, 
w here  bass response  c an n o t be re 
p ro d u c ed  an y w ay , th is  ra tio  cou ld  
be fu r th e r  increased .

M ak ing  Y o u r O w n

F o r  those  who a re  in te re s te d  in 
rew in d in g  th e  p r im a ry  o f an aud io  
t ra n s fo rm e r , 900 tu rn s  on th e  h a lf  
inch sq u a re  core o f a P h ilip s’ gave 
a m easu red  in d u c ta n ce  of tw o  h e n 
ries, sufficient fo r  a v e ra g e ’ q u a lity  
in th is  c ircu it.

A n aud io  ga in  o f 10 or so is 
rea lisab le  w ith  h igh fidelity  and  
h ig h er gain  w ith  lit t le  loss in th a t  
re sp ec t. F o r  response  th is  is b e tte r  
th a n  c ircu its  u sing  th e  tr io d e  p o r 
tio n  o f a  c o n v e rte r  as f irs t aud io , 
an d  a t  lea s t equals 4 /5  c irc u its  u sing

(Continued on next page)
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A e c i s
QUALITY  
RADIO 
PARTS

Illustrated above. 
Top left:
T ransform ers l.F. 
F req. 455 a n d  175 
K.C. or a s  specified

lo w e r  left: 
Dual*W ave Kits with 
or w ithout R /F. S tage  
Broadcast a n d  S /W  
B ands to order.

Top Right:
Chokes R /F. 1 
py e  a n d  tapered .
Also sp ecia l R /F  
inductances 
Second  Right:
Term inal Strips.
Com plete ran g e  to 
an y  specification 
Third Right: INSTRUMENT KNOBS. 
Type M .V.l (at left). Large Dial Knob, 
m etal insert an d  2 G rub  screw s. (Avail
ab le  with or w ithout flange).
Type M.V.2 (at right). Pointer with 
specia l b rass  insert an d  screw  thread. 
Lower Right: Coils (all types). Broadcast 
Coils. Aer.. O sc a n d  R /F; a lso  short w ave

ECIS
M A N U F A C T U R I N G  C O M P A N Y

A Division of 

J. H. MAGRATH PTY. LTD.

208  L t. L O N S D A L E  S T .,  M E L B .

W holesale  Distributors for Aegis:

Replacement Parts Pty. Ltd.— Lawrence Cr Hanson Electrical Pty. Ltd., 172 
VICTO RIA  W illiam St., Melbourne

Howard Electrical and Radio Pty. Ltd., Richmond 
N.S.W.— Radio Equipment Pty. Ltd., Sydney W .A .— Nicholsons Ltd., Perth

REFLEX C IR C U IT
(Continued)

a m edium  m u d io d e-trio d e  as R.C. 
first audio .

I t  has th e  a d v an tag e  o ver n o rm al 
tra n s fo rm e r  co up led  c ircu its  th a t  
th e  sam e p r im a ry  c u r re n t  has to  
flow th ro u g h  a sm alle r n u m b er of 
tu rn s  o f la rg e r  w ire , lessen in g  bo th  
th e  flux d en sity  o f th e  co re  and 
th e  te n d e n cy  to  b u rn  out.

T he tu b e  is w o rk in g  w ith  o p ti
m um  v o ltag es fo r  l .F . am plification  
an d  because  o f th is  therje is no d is
to r tio n  cau sed  by o v e rlo ad in g  due 
to  bo th  aud io  an d  ' l . F .  vo ltag es 
being  h an d led  a t once, p a r tic u la r ly  
because, co m p ared  to  fo rm er reflex 
c ircu its , th e  ad d ed  aud io  v o ltag e  in 
th e  p la te  c irc u it  is red u ced  in  in 
d irec t p ro p o rtio n  to  th e  tra n s fo rm e r  
ra tio  fo r  th e  sam e o u tp u t. F o r  an 
aud io  v o ltag e  o f 20 across th e  sec
o n d a ry  of th e  tra n s fo rm e r  an d  a 
tu rn s  ra tio  o f  10, th e  aud io  vo ltag e  
in  th e  p la te  c irc u it  o f th e  am plifie r 
is 2 w ith  th e  D .C. p la te  v o ltag e  250. 
W ith  th e  p rev io u s c ircu its  th e  ad ded  
aud io  v o lta g e  w ou ld  be 20 an d  th e  
p la te  v o ltag e  fig u res show  an im 
p ro v em en t o f 25 tim es in th is  one 
re g ard . T his w ould  m ake th e  c irc u it 
su itab le  fo r  d riv in g  a  ca th o d e- 
fo llo w er o u tp u t  tub e .

In  a p ra c tic a l rece iv e r, we use a 
6 J8G  c o n v e rte r , an  EBF2GTT as d es
cribed , a n d  tw o  E L 3 H G ’s in flo a t
in g  p a rap h a se .

"X -R A Y " BOMBSIGHT
A cco rd in g  to  a  re ce n t an n o u n ce 

m en t one of th e  w a r’s m o st closely 
g u a rd ed  sec re ts , d e ta ils  o f w hich 
have la te ly  been re leased , is th e  “ X- 
ra y ” b o in bsigh t, w hich has been  d e 
veloped  w ith  th e  a id  o f ra d a r .  A ll 
A llied  bom bers an d  fig h te rs  a re  now 
fitted  w ith  th is  inv en tio n  w hich e n 
ables a irm en  fly ing  in dense c loud  
o r  fog  to  “ see” th e ir  ta rg e ts . T he 
p ilo t sim ply  sw itches on his se t, and 
a  c o n tin u o u s  w ave is t r a n s m it te d  
fro m  th e  p lan e  to  th e  g ro u n d . The 
w ave h its  th e  g ro u n d  and  reb o u n d s, 
while in  th e  co ck p it o f  th e  p lan e  
th e re  a p p e a rs  on a  sm all sc reen  an 
im age  o f th e  ta rg e t.  T h e  p ic tu re  
is n o t as c le a r  as a  te lev is ion  p ic 
tu re , b u t th e  o u tlin e s a re  p re se n t in 
sufficient d e ta il to  p e rm it o f accu 
ra te  bom bing.
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ONE-VALVE TEST OSCILLATOR
S OM E tim e ago i t  w as decided 

to  see if  a  cheap  a n d  co m p act 
s ig n a l g e n e ra to r  cou ld  be p ro 
d u ced  u s in g  on ly  one valve, 

an d  u sin g  eAsily o b ta in ab le  p a r ts . 
N a tu ra lly , i t  w as n o t possib le  to  
p ro d u c e  a n y th in g  lik e  a  su b -s ta n 
d a rd  in s tru m e n t, b u t  th e  final re 
su lt is a  u se fu l p iece o f  eq u ip m en t 
fo r  m an y  p u rposes. R F  and  IF  
freq u en c ie s  fro m  15 M c /s  dow n to  
250 k c /s  a re  av a ilab le  m o d u la ted  or

W .V .’.W .V .'.W .V A V .'.W ,

By K. W . M IT C H E L L , BSc.

V A W .'.V .V r tS V .'̂ V W ^

u n m o d u la ted , an d  an  au d io  f r e 
q uency  m ay  also  be o b ta ined .

C ircu it.
T he valve  used  is a  6A 8G  h ep tode  

freq u e n c y  ch an g er. T h is valve  has 
a  n eg a tiv e  m u tu a l co n d u c tan ce  b e 
tw een  th e 's ig n a l  g rid  an d  th e  oscil
la to r  anode. A t r a n s it ro n  R F  c ir
c u it w as th e re fo re  chosen using  
th ese  e lectro d es. T h is a llow s th e  
use o f u n ta p p e d  coils, an d  sim pli
fies ra n g e  sw itch ing .

T h ree  ra n g es  o f freq u e n c y  w ere 
chosen as fo llow s:—

R an g e  1.— 250 k c /s  to  750 k c /s .
R an g e  2.— 700 k c /s  to  2,000 k c /s .
R an g e  3.— 5 M c /s  to  15 M c/s.
T hese  ra n g es  co v er m o st re q u ire 

m en ts, an d  th e  use o f  ha rm o n ics

allow s c o n tin u o u s  co v erag e  up  to  
m ore  th a n  30 M c/s. I f  desired , a 
lo w er freq u e n c y  ra n g e  th a n  R ange  
1 cou ld  be added , u s in g  a  long-w ave 
tu n in g  coil. Coils su itab le  fo r  th e  
ra n g es  g iven m ay  be m ade as fo l
low s:—

R an g e  1.— 800 u H , 200 tu rn s  of 
34 SW G  enam . w ire  close w ound  on 
a  l i i n .  fo rm er.

R ange  2.— 100 u H , 100 tu rn s  of 
34 SW G  enam . w ire, close w ound  on 
a  Jin . fo rm er.

R an g e  3.— 2 u H , 15 tu rn s  o f 22 
S W G  enam . w ire  w o und  on a  fin . 
fo rm e r sp aced  to  o ccupy  l in . leng th .

R an g e  sw itch in g  re q u ire s  a  s ing le
po le  3 -w ay  sw itch , a n d  tu n in g  is 
by’ a  0.0005 u F  v a ria b le  condenser.

O u tp u t  T ra n s fo rm e r
A  low  o u tp u t  im p ed an ce  was 

chosen to  s im p lify  th e  co n stru c tio n  
o f th e  a tte n u a to r ,  a n d  an  R F  t r a n s 
fo rm e r  is u sed  in  th e  an o d e  c irc u it 
o f th e  valve. A  sc reen ed  all-w ave 
R F  .choke w as o b ta in ed , an d  one o f 
i ts  w in d in g  sec tio n s iso la te d  and 
u sed  as th e  seco n d ary  w in d in g  o f a 
t ra n s fo rm e r . T he re m a in d e r  o f th e  
choke th en  becom es th e  p r im a ry  
w inding , a n d  a step -d o w n  ra tio  of 
a b o u t 10 o r 15 to  1 is o b ta ined . 
T he sec tion  used  as th e  seco n d ary  
shou ld  be a t  th e  H T  en d  o f th e  
choke to  avo id  c ap a c ity  co u p lin g  to  
th e  anode  lead.

A tte n u a to r.
T he a t te n u a to r  m ay  be qu ite

sim ple, an d  m ay  be assem bled  as 
show n in  th e  d iag ram . E a e h  sec
tio n  is sc reen ed  fro m  th e  n e x t, and  
sc reen ed  lead s a re  used  to  co nnect 
th e  ta p p in g  p o in ts  to  th e  coarse  
a t te n u a to r  sw itch . T h is sw itch  
shou ld  be of th e  lo w -cap ac ity  ty p e  
if  possib le , o r th e  m in im um  o u tp u t 
o b ta in ab le  m ay  be ra th e r  la rg e , es
pec ia lly  a t  th e  h ig h er frequencies. 
C om position  c a rb o n  re s is tan ces  a re  
v e ry  su itab le  fo r  th e  a tte n u a to r  
n e tw o rk . A b lock ing  co n d en ser is 
in c lu d ed  in  th e  o u tp u t  le a d  in  case 
th e  s ig n a l is a cc id e n ta lly  ap p lied  to  
a p o in t o f h igh  vo ltag e . This 
co n d en ser shou ld  be com ple te ly  
sc reened , an d  to  en su re  freed o m  
fro m  s tra y  p ick -u p , th e  w hole in 
s tru m e n t sho u ld  be in  an  e a r th e d  
m eta l box, w ith  R F  filte rs  in th e  
p o w er su p p ly  leads.

A u d io -F req u en cy  O scilla to r.

T he A F  side o f th e  g e n e ra to r  uses 
a  b ack -co u p led  c irc u it co n n ec ted  
be tw een  th e  screen  a n d  th e  oscilla
to r  g rid . A n  old in te rv a lv e  t r a n s 
fo rm e r  is v ery  su itab le  fo r  th is , 
an d  th e  p itc h  o f  th e  n o te  o b ta in ed  
m ay  be a d ju s te d  by  co n n ec tin g  a 
su itab le  co n d en ser across one of the  
w ind ings. T h is c o n d en se r should  
n o t be to o  la rg e  o r th e  c irc u it  will 
fa il to  o scilla te . M o d u la tio n  is 
sw itched  on and  off by  a sh o rtin g  
sw itch  acro ss th e  H T  side o f the  

(Continued on page 1 1 )

Fig. «. Circuit diagram of single-valve modulated test oscitlator. The value of condenser C should 
be chosen to give a convenient A F  note with the transformer used.
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25 E f f i c i e n t  a n d  r e l i a b l e
organ i sa t i ons  throughout  \
A u s t r a l i a  a r e  b e h i n d
K i n g s l e y  " P e r m a c l a d ' 1
r a d i o  c o m p o n e n t s  . . .

Send 'em your enquiries and your problems

they mean business!
N EW  SOUTH W A LES

John Martin Pty. Ltd.
1 1 6 Clarence St., Sydney. 

Homecrafts Pty. Ltd.,
100 Clarence St., Sydney •

Bloch &  Gerber Ltd.,
46 York St., Sydney.

Lawrence &  Hanson Elec. Pty. Ltd.
33 York St., Sydney.

Martin de Launay Pty. Ltd.,
289 Clarence St., Sydney.

Fox &  MacGillytuddy Ltd.,
57 York Street, Sydney. 

Electrical Servife Co.
6 Pacific St., Newcastle.

T A SM A N IA
W . &  G. Genders Pty. Ltd.,

53 Cameron St., Launceston, 
also at 69 Liverpool St., Hobart, 

and Mount St., Burnie.

V ICTO RIA .
A. J. Veall Pty. Ltd.,

490 Elizabeth St., Melbourne. 
Homecrafts Pty. Ltd.,

290 Lonsdale St.,. Melbourne. 
Healings Pty. Ltd.,

263 Swanson St., Melbourne. 
Hartleys Pty. Ltd.,

270 Flinders St., Melbourne.

W EST  AUSTRALIA .
Atkins (W .A .) Ltd.,

894 Hay St., Perth.
Carlyle &  Co.,

915-17 Hay St., Perth.

Obviously our "Perm aclad" defence com
mittments come first, we are doing alf 
that is humanly possible to assist Radio 
Servicemen with essential replacement 
parts.

QUEENSLAND.
E. H. Cantelin,

8 Queen St., Brisbane.
A. E. Harrold,

123 Charlotte St, Brisbane.
Homecrafts Pty. Ltd.,

145 Elizabeth St., Brisbane.
Trackson Bros. Pty. Ltd,

157 Elizabeth St., Brisbane.

SOUTH AUSTRA LIA .
A. M. Ralph,

68 Flinders St., Adelaide.
Gerard &  Goodman Ltd.,

192 Rundle St., Adelaide.
A. G. Healing Ltd.,
1 Pirie St, Adelaide.
Radio Wholesalers Ltd.,

31 Rundle St., Adelaide.
Motor Parts &  Service,

161 Pirie St., Adelaide.

“PERMACLAD" by KINGSLEY
KINGSLEY RADIO PTY. LTD.

380 ST. KILDA ROAD, MELBOURNE, VIC. TELEPH O N E: MY 1159

225 TRAFALGAR STREET, PETERSHAM, N.S.W. TELEPH O N E: LM 4466
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F IN E  ATTENUATOR CONTROL'

SC REEN ED  LEAD S TO GOARSE 
ATTENUATOR CONTROL SH EET M ETAL SC REEN ING

Fig. 2. Construction of the attenuator. An “  L  "-shaped cover should 
be made to enclose the two open sides of the screening assembly.

TEST OSCILLATOR
(Continued)

tra n s fo rm e r . S c reen  v o ltag e  should  
be k e p t clown to  a  va lue  ab o u t h a lf  
th a t  o f th e  o sc illa to r  an o d e, o r it 
m ay  be fo u n d  th a t  th e  R F  oscilla
to r  on ly  osc illa tes w hen  th e  m odu
la tio n  is sw itched  on. D ep th  of 
m o d u la tio n  ten d s  to  be excessive 
w ith  th is  c irc u it, b u t m ay  be a d 
ju s te d  to  som e e x te n t by ad d in g  a 
d am p in g  re sis tan ce  to  th e  A F  t r a n s 
fo rm er. F o r  m ost p u rp o ses, how 
ever, th e  deg ree  of m o d u la tio n  is 
n o t v ery  im p o rta n t.  An aud io  f re 
q uency  o u tp u t m ay  be ta k e n  from  
th e  ca th o d e  c ircu it, a sm all r e s is t
ance be ing  in c lu d ed  fo r  th is  p u r 
pose. T he ca th o d e  by -p ass con
d en se r serves to  rem ove R F  from  
th e  aud io  o u tp u t.

C a lib ra tio n .

B e fo re  a tte m p tin g  to  ca lib ra te  
th e  ra n g es  fu lly , m ake  su re  th a t  th e  
o u tp u t freq u en c ie s a re  a p p ro x i
m ate ly  c o rre c t by  ch eck in g  one or 
tw o  p o in ts . A n  a ll-w ave rece iv e r 
w hich is know n to  be fa ir ly  accu 
ra te ly  sca led  is th e  eas iest s ta n d a rd  
to  check  ag a in s t, an d  m ay  also  be 
used  fo r  th e  final ca lib ra tio n .

R a n g e l .:
D ire c t c a lib ra tio n  m ay  be used 

fo r  th e  p o rtio n s  250-350 k c /s  
(1 ,200-860 m .) an d  550-750 k c /s  
(545-400 m .) , since m o st se ts  will 
receive  th ese  freq u en c ies . T he gap 
m ay  be b rid g ed  by  p ick in g  up th e  
second  h a rm o n ic  o f th e  g e n e ra to r  
o u tp u t. T he freq u en c ie s  350-550 
k c /s  will have th e ir  second  h a r
m onics fro m  700-1,100 k c /s  (429- 
273 m .).

R an g e  2 :
F ro m  700-1,500 k c /s  (429-200 m.) 

m ay  be c a lib ra te d  d irec tly  ag a in s t 
th e  m edium -w ave band . T he re 
m a in d e r m u st be done on th e  sh o r t
w ave b and  using  h a rm o n ics o f the  
g e n e ra to r  o u tp u t, as fo llow s: T une 
in a h a rm o n ic  o f 1,500 k c /s ,  th e  
fo u r th  a t  6 M c /s  (50 m .) w ill do 
well. A lte r  th e  rece iv e r tu n in g  
slow ly to w a rd s  th e  h ig h er f r e 
quencies an d  change  th e  g e n e ra to r  
tu n in g  a t  th e  sam e tim e  so th a t  th e  
rece iv e r a n d  g e n e ra to r  “keep  in 
s te p .” W hen  th e  rece iv e r tu n in g  
is 6.4 M c /s  (46.9 m .) , th e  g e n e ra 
to r  o u tp u t  w ill be 1.6 M c /s . C on
tin u e  m ov ing  th e  rece iv e r an d  g e n e r
a to r  to g e th e r  u n til the. rece iv e r is

6.8 M c /s  (44.1 m .). T he g e n e ra to r  
fu n d a m e n ta l f req u en cy  w ill now be 
1.7 M c/s. In  th is  w ay  th e  re 
m ain d e r o f the  ra n g e  m ay  be c a l i
b ra te d .

R an g e  3:
T his ran g e  m ay  be c a lib ra ted  

. d irec tly  ag a in s t th e  sh o rt-w ave  
ran g e , ex cep t fo r  a sm all p o rtio n  

.n e a r  5 M c /s  (60 in .), w hich can 
be done by using  its  second  h a r 
m onic (10 M c/s , 30 m .).

If  a  su dden , b rie f  im pulse  is a p 
p lied  to  th e  g rid s  o f a  p a ir  yf 
6L 6's w hose p la te s  d rive  a loud  
sp e a k er, th e  v o ltag e  on th e  voice 
coil o f th e  sp e a k er w ill n o t be a 
s im ila r  im pulse. I t  w ill be a  dam ped  
w ave which* m ay p ass  th ro u g h  h a lf 
a  dozen cycles b e fo re  i t  d ies out. 

»This gives th e  ' sam e effect to  th e  
e a r  as ho ld ing  dow n th e  sou n d in g  
p ed a l o f a p ian o , and  gen era lly  
s lu rs  over m usical passages. R ep ro 
d u c tio n  is “ m u d d y .”

I t  can  be m in im ised  by dam p in g  
th e  sp e a k e r by  m eans o f a sh u n t 
re s is to r  across th e  voice coil. O f 
course , if  an  a c tu a l re s is to r  is w ired  
across th e  te rm in a ls , i t  will w aste  
to o  m uch  p o w er to  be to le ra te d , 
b u t fo r tu n a te ly , th e  p la te  resis tan ce  
of th e  tu b e  can  be used  fo r  th is  
pu rp o se . T he 6L 6’s m en tioned  
above, be ing  pen to d es, have very  
high p la te  re sis tan ce  and , conse
q u en tly , l ittle  d am ping . D e g en e ra 
tion  has the effect o f re d u c in g  p la te  
re s is tan ce , an d  th is  is very  effective 
in d am p in g  th e  sp eak er. In  fa c t, 
th is  is th e  g re a te s t  v ir tu e  o f degen-

N otes.

B efo re  w ind ing  th e  coil fo r  
R an g e  1, see i f  th e re  is an  old coil 
fro m  a 465 k c /s  IF  tra n s fo rm e r  
ab o u t. I t  w ould  q u ite  lik e ly  do.

I t  has no t been possib le  to  t ry  
valves o th e r th a n  th a t  specified, 
b u t i t  seem s lik e ly  th a t  any  type  
of h ep tode  freq u en cy  ch an g e r hav 
ing  a sim ila r in te rn a l . c o n stru c tio n  
cou ld  be used.

— “ W ire less W o rld ,” E n g lan d .

e ra tio n  in o u r experience . In using  
d eg en e ra tio n , b ear in m ind  th a t  only 
vo ltag e  c o n tro lled  feed  back  reduces 
p la te  resis tan ce . C u rre n t-c o n tro lled  
feed  back , such as fro m  an un b iased  
ca th o d e  re s is to r, in creases pla.te 
re sistance.

F o r  th e  best possib le  re p ro d u c 
tio n , we feel t h a t  th e  o ld -fash ioned  
pu sh -pu ll C lass A tr io d e  o u tp u t 
s tag e  has no su p e rio r. I t  has low 
p la te  re sis tan ce  an d  low  d isto rtio n . 
I t  can  be d riven  fro m  a h igh  im p ed 
ance s tag e  an d  does n o t req u ire  
good  re g u la tio n  in th e  p o w er sup 
ply. I t  has th e  d isa d v an tag e  of r e 
la tiv e ly  sm all p o w er o u tp u t, w hich 
lias cau sed  it to  fa ll in d isfav o u r.

T rio d es have low p la te  resis tan ce , 
w hich p ro v id es th e  d am p in g  fo r  th e  
sp eak er. H ow ever, th e re  is a  g re a t 
d ifference  be tw een  tu b e  ty p es , and 
a ty p e  shou ld  be se lec ted  w hich has 
a low  p la te  re sis tan ce  co m p ared  to  
its lo ad  resistance. The. o u tp u t 
tra n s fo rm e r  w hich step s up  th e  voice 
coil im p ed an ce  to  m atch  th e  tu b e

(Continued on page 26)
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BUILDING THE R.A.A.F. BROADCASTER
WH IL E  se rv in g  w ith  the  

R o y a l A u s tra lia n  A ir  F o rce  
a t  M ilne B ay , N ew  G u in ea , 
S ./L d r .  H a r ry  S h irley , an 

ex-com m erc ia l ra d io  m an , a n d  th e  
w rite r  d ecided  th a t  a  b ro a d c a s t 
s ta tio n  w as re q u ire d  to  serve  th e  
m an y  rece iv e rs  u sed  b y  th e  m en 
of th e  A llied  S erv ices in  th e  dis
tr ic t.

O w ing  to  th e  e x trem e  h u m id ity , 
n o rm al co m m erc ial rece iv e rs  w ere  
a lm o st useless, since a few  w'eeks’ 
o p e ra tio n  in th is  a re a  d ecreased  
th e ir  se n sitiv ity  to  well below  a 
w o rkab le  value . Som e id ea  o f th e  
con d itio n s m ay  be g a th e re d  fro m  
the fo llow ing  ex am p le : A five-tube 
v ib ra to r- ty p e  rece iv e r w as te s te d  
and  fo u n d  to  have  a sen s itiv ity  of 
1 2  m ic ro v o lts  fo r  n o rm al o u tp u t. 
T h is se t w as th e n  a llow ed  to  o p e ra te  
u n d e r n o rm al co n d itio n s fo r  seven 
days. A t th e  end  of th is  tim e  th e  
rece iv e r w as ag a in  te s te d , an d  it 
was fo u n d  th a t  th e  sen sitiv ity  h ad  
d ro p p e d  to  20 m icrovo lts . T h is  se t 
was a  ty p ic a l com m erc ia l rece iv e r, 
n o t c re a te d  fo r  tro p ic a l co n d itions, 
an d  w as an  exam ple  o f th e  ty p e  
m ade av a ilab le  to  serv ice  m en.

O nly  a  good solid  s ig n a l o f  local 
o rig in  seem ed like ly  to  p ro v id e  
ra d io  e n te r ta in m e n t, so i t  w as de
cided  to  p ro d u c e  a  tra n s m it te r .  
O v e rtu re s  to  v a rio u s sou rces o f su p 
p ly  fa iled  to  p ro d u ce  a n y th in g  in 
th e  fo rm  of a  su itab le  t ra n s m it te r ,  
an d  w e decid ed  th a t  th e  on ly  th in g  
to  do w as to  bu ild  one ourselves. 
P le n ty  o f b its  a n d  p ieces fo r  a  c.w. 
tra n s m it te r  w ere  av ailab le , b u t  th e  
necessa ry  g e a r fo r  ’p hone  o p e ra tio n  
a p p ea red  ex trem e ly  difficult to  ob
ta in .

T ra n sm itte r .

The w hole jo b  was b u ilt a lo n g  
ham  lines an d  th e  U .S. S ig n a l C orps, 
U .S. N av y  an d  th e  A u s tra lia n  A rm y

BE SURE—
of your issue every month 
by placing an order with 
your newsagent or send
ing in a subscription order.

A s to ld  in “ Q .S .T .” 
by

R alp h  T u rn e r  (V K 5 T R )

S ignals m a te ria lly  assisted  in su p 
p ly in g  p a r ts .

A co n v en tio n al th re e -s ta g e  t r a n s 
m itte r  (2S0 w a tts  o u tp u t)  w as d e 
cided on, an d  of th e  tu b es  av ailab le , 
th e  fo llow ing  w ere  se lec ted : 6V6 
e.c. o sc illa to r, 807 b u ffer an d  a 
p a ir  o f 813s p u sh -p u ll final am p li
fier. A p a ir  o f 805s w ere  u sed  in 
Class-B  m o d u la tio n .

H a v in g  decided  on p la te  m o d u 
la tio n , i t  w as n ecessa ry  to  p ro d u ce  
the  re q u ire d  tra n s fo rm e rs . O ne of 
the  tra n s fo rm e r  cores w as o b ta in ed  
fro m  a h a lf-k w . p o w er t ra n s fo rm e r , 
an d  th e  o th e r  fro m  a  receiver.

T he w in d in g  o f th ese  t r a n s 
fo rm ers  im p ro v ed  o u r v o c ab u la ry  to  
som e e x ten t. A n  im p ro v ised  w ind
in g  m ach ine, w ith  an  old au to m o b ile  
sp eed o m e te r as a  tu rn s -c o u n te r , 
p ro v id ed  a ll t h e . d ifficulties neces
sa ry  to  tra n s fo rm  a n o rm a lly  sane 
bloke in to  a  ra v in g  lu n a tic . M a t
te r s  w ere  n o t helped  by  w ell-m ean- 
in g  v is ito rs  to  th e  w orkshop  m ak in g  
all so rts  o f  im p ra c tic a l su g g estio n s, 
u su a lly  re su ltin g  in  th e ir  b e in g  con
signed  to  th e  n e th e r  reg ions.

In te r ru p tio n  in  tra n s fo rm e r  p ro 
d u c tio n  w as cau sed  b y  a  d o w n p o u r 
o f ra in — som e 26 inches in 24 hours. 
T h is flooded th e  w hole p lace  and  
reels o f  w ire  a n d  l ik e  eq u ip m en t 
h ad  to  be sa lvaged  fro m  th e  m ud 
an d  d ried  b e fo re  co n s tru c tio n  could  
p roceed . A f te r  a  few  m ishaps such 
as th is , th e  t ra n s fo rm e rs  w ere  even
tu a lly  fin ished, and  su rp ris in g ly  
enough , th e y  w orked!

C o n tro l ap d  M ixer A m plifier.
U n fo r tu n a te ly , H a r ry  S h irley  had 

been a sso c ia ted  w ith  b ro a d c a s t s ta 
tio n s  on ly  in  an  a d m in is tra tiv e  
c ap a c ity  an d  th e  tech n ica l difficul
tie s  invo lved  in m ak in g  a  m ix er 
u n it, like  th e  R .C .A . jo b , n ev er oc
c u rre d  to  him . F ir s t ,  i t  w as 
th o u g h t th a t  tw o  p ick -u p s a n d  a 
m icrophone  in p u t w ould  suffice, b u t 
no— H a r ry  m u st have a  rece iv e r in 
p u t  fo r  th e  new s b ro a d ca st. T h en  
he w an ted  a  second m ike in p u t 
fro m  th e  m ix e r to  o p e ra te  th e  loca l 
cam p am plifie r system . T h ere  w ere

so m any  knobs an d  sw itches on th a t  
m ixer, i t  lo o k ed  like a  F o r tre s s  
bom b se lec to r sw itch b o ard , b u t  it 
d id  a  fine jo b  w ith  H a r r y  a t  th e  
co n tro ls.

L a n d  L ines.
A  lan d  lin e  w as in s ta lled  as th e  

t ra n s m it te r  w as lo c a te d  som e tw o  
m iles fro m  th e  s tud io . T w is ted 
p a ir  te lep h o n e  Cable w as ru n  
th ro u g h  th e  ju n g le  an d  co co n u t 
palm s.

I t  is su rp ris in g  ju s t  how  m any  
sc a tte r -b ra in s  th e re  a re , w ith  a  su r 
p lu s a m m u n itio n , who c an ’t  find  a 
b e tte r  ta r g e t  to  sn ipe a t  th a n  an 
inoffensive la n d  line. B u lldozers 
also seem  to  d e lig h t in te a r in g  down 
tre e s  on w hich th e  S ig n a l C orps 
have a tta c h e d  lines. Y ou have  no 
id ea  how e x h ila ra tin g  i t  is to  p lough  
th ro u g h  a  m ile o f dense u n d e r
g ro w th  to  lo ca te  a  b ro k en  line , p a r 
tic u la r ly  w hen th e  o u tfit re sponsib le  
fo r  th e  l in e -b rea k  rin g s th e  s tu d io  
to  know  w hy th e  s ta tio n  isn ’t  on 
th e  a ir.

A  h u m o ro u s  in te r lu d e  w as p ro 
vided  one ev en in g  w hen th e  s tu d io  
lan d  line  sh o rte d  acro ss an  a d ja c e n t 
te lep h o n e  line . A  voice c rash ed  o u t 
over th e  a ir— “ W hen  in  th e  b lan k e ty  
b lan k  a re  you  go ing  to  change  th a t  
freq u e n c y  on ‘A ’ w a tch ? ” T he 
s tu d io  line  h a d  a p p a re n tly  crossed  
th e  ’p h o n e  line  fro m  th e  loca l sig 
nals office.

S tud io .
The s tu d io  se t-u p  co n sisted  of 

tw o P re s to  tu rn ta b le s  (su p p lied  by 
th e  A u s tra lia n  C o m fo rts  F u n d )  
p lu s tw o  d y n am ic  m ic rophones , th e  
m ix er u n it  a n d  a  sh o rt-w av e  r e 
ceiver fo r  re la y in g  sh o rt-w av e  new s 
b ro ad casts .

T h e  e n tire  s ta ff w as d ra w n  fro m  
su rro u n d in g  u n its  a n d  all v o lu n 
te e re d  to  assis t on th e ir  own tim e. 
S ev era l co m m erc ia l a n n o u n ce rs  
w ere fo u n d  an d  w ere  v e ry  p leased  
to  g e t b ack  in to  th e  o ld  business. 
T h ree  A u s tra lia n  new s sessions and  
th e  S an  F ra n c isco  new s w ere  b ro a d 
cas t daily .

P ro g ra m m e s  w ere  su p p lied  by th e  
A u s tra lia n  B ro a d ca s tin g  C om m is
sion— 2U W , Sydney— a n d  th e  U .S. 
S pecia l S erv ices D ivision , a n d  th e  
p ro g ram m es have p ro v id ed  new s e n 
te r ta in m e n t to  th o u sa n d s  o f m en 
and  w om en of th e  A llied  F ig h tin g  
Services.
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A Sound Design for an Audio Oscillator
A N  aud io  o sc illa to r  w hich cov

e rs  m ore  th a n  th e  n o rm al 
a u d io -fre q u en c y  ra n g e  has 
m any  uses a ro u n d  th e  la b o ra 

to ry  o r  serv ice  shop. A ud io  sys
tem s of re c a v e rs ,  p .a. am plifiers, 
speech  am plifie rs, an d  m o d u la to rs  
m ay  be te s te d  w ith  such an  oscil
la to r . In  an  f.m . system , th e  oscil
la to r  is u se fu l in te s tin g  b an d -p ass 
an d  fidelity  o f th e  au d io  system , off- 
re so n an ce  response  o f th e  r .f . tu n ed  
c ircu its , an d  sid eb an d  w id th  in 
t ra n s m itte r s ,  in c lu d in g  c a rr ie r-c u r-  
re n t ou tfits . T o a c e r ta in  ex ten t, 
video am plifiers m ay  be checked

X X X X X X X X X X X X X X X X X X X X X X X X
By

C H A R L E S  J . L E IP E R T , 
W 6R O A

S X X X X X X X X X X X X X X X X X X iX X X X
sim ilarly ,, b u t  th e  ra n g e  of th e  te s t 
o sc illa to r  here  d escribed  is no t 
g re a t  enough , because  video c ir
cu its  re sp o n d  n o rm a lly  up  to  a p 
p ro x im a te ly  fo u r  m egacycles. H ow 
ever, if  th e  o sc illa to r ra n g e  is ex
te n d e d  by m eans o f d o u b le r s tages, 
th e  e n tire  video sp e c tru m  m ay  be 
covered. A n o th e r  p o ss ib ility  a long  
th is  line  is th e  use  o f an  R -C  audio  
o sc illa to r  to  co n tro l a ham  t r a n s 
m it te r  on a lo w -freq u en cy  band. 
S ince th e  s ta b ili ty  o f R -C  osc illa to rs  
is v e ry  good , so m e th in g  close .to  
c rv s ta l-co n tro l p e rfo rm a n ce  possib ly  
m ay  be ach ieved , a lo n g  w ith  the  
flex ib ility  o f an  e.c.o. H e re  is a 
q u a lity  w hich  also  m akes th e  ou tfit 
idea l fo r  use as an  in te rp o la tio n  
o sc illa to r  w ith  w hich freq u en cy  
m easu rem en ts  m ay  be m ade. F r e 

qu en cy  s ta b ili ty  o f  th e  u n it  here 
d esc rib ed  is en h an ced  by th e  use o f 
a te m p e ra tu re -c o n tro lle d  box, the  
c o n s tru c tio n  o f w hich is sim ple and 
q u ite  inexpensive. A lso in  o th e r 
p a r ts  o f  th e  c ircu it, e asy -to -g e t com 
p o n en ts  a re  used, and  th is is a re 
lie f, since p r io r it ie s  a re  becom ing  
h a rd e r  to  o b ta in .

C ircu it D esign

In  F ig . 1, th e  R -C  e lem en ts  a re  
show n to  be tw o id en tica l g ro u p s 
o f re s is to rs , R1-R4. an d  R 5-R 8, 
a lo n g  w ith  condensers, C l an d  C2. 
T he g an g ed  sw itch , S, a llow s re 
sis to rs  o f eq u al va lue  fro m  both  
g ro u p s  to  be se lec ted  s im u lta n 
eously , and  it  is by th is  m eth o d  th a t  
a desired  freq u e n c y  ran g e  is chos
en. T he sp ec tru m  fro m  16 to  
85,000 cycles is covered  in th e  fo l
low ing  step s: 16-150; 150-1500, 
1 5 00- 10,000, an d  10 ,0 0 0 -8 5 ,0 0 0  
cycles A  freq u en cy  ra tio  o f a p 
p ro x im a te ly  1 0 -to -l ex is ts  fo r  each 
se ttin g  of th e  sw itch , a n d  th ese  fig
u res re p re se n t th e  end  c a lib ra tio n  
p o in ts  w ith  no g ap s over th e  full 
range.

C o n d en ser C l is a  b ro ad cas t-  
ty p e  fo u r-g an g  u n it, an d  no t fo u r 
se p a ra te  single sec tions, as i t  m ay 
a p p e a r  fro m  th e  d iag ram . T he usual 
le a f- ty p e  m ica tr im m ers  a re  m o u n t
ed  on each  sec tion , b u t a re  no t 
show n in F ig . 1. Tw o o f th e  sec
tio n s  co n n ec ted  in p a ra lle l  a re  used 
to  tu n e  across th e  u p p e r  se t o f re 
s is to rs  (R 1 -R 4 ), w hile th e  o th e r  tw o  
tu n e  acro ss th e  R 5-R 8 g ro u p . C2 is 
a v e ry  lo w -cap acity , lo w -d rif t, fixed 
m ica co n d en ser w hich m akes up  fo r 
tTie ad d ed  c ap a c ity  o f th e  tw o  low er

I —  Circuit diagram of the R-C audio oacitlator
Ci — 4-gang broadcast-type varia

ble, 365 „Mfd.
Ca — 75-ttnfd. midget mica, low- 

drift.
Ca, Ca — l-pfd., 450-volt paper.
C4, Ca, C7, Os — 8-^fd., 450-volt 

electrolytic.
Ki, Ra — 10 megohms, ^  watt.
Rs, Re — 1.25 megohms, H  watt
Ra, R7 — 150,000 ohms, watt.

R<, Ra — 20,000 ohms, ^  watt. 
R» — 2,500 ohms, 1 watt.
Rio, R ia— 0.5 megohm, %  watt. 
Ril, Ri3 — 100,000 ohms, %  watt 
R h — 200 ohms, 10 watts.
Ki# — 40,000 ohms, 1 watt.
Kie — 50,000 ohms, 1 watt.
Ri7 — 10,000 ohms, 10 watta.
Ria — 25,000 ohms, 10 tyatts.

R ig

S — 

T  —

— 1 ,000-ohm potentiometer, 
carbon volume-control type.

RLi*— 120-volt, 6-watt lamps 
(G. E. Mazda type S6 ). The 
same type is used for the 
beat-indicator pilot light.

Ganged 2-section, 4-point wa
fer-type switch.

Universal output-to-voioc-coil 
type transformer.

Radio enthusiasts are progress
ing at a rapid rate these days 
and everyone worthy of the 
name has an audio frequency 
generator of some kind. Unfor
tunately there are many sug
gested designs which are not 
thoroughly reliable, or which 
call for unusual gear, such as 
four-gang condensers with in
sulated spindles. But here is a 
thoroughly sound design, taken 
from "Q .S .T ." (U .S .A .).

sec tions o f  C-1 w ith  re sp ec t to  th e  
chassis. B y th is m eans, th e  cap acity  
e lem en t o f th e  R -C  tu n e d  c irc u it 
is k e p t in  balance.

F eed b ack  U sed

O scilla tio n  is m a in ta in e d  by  feed 
back  fro m  th e  p la te  c irc u it  o f the  
second  tu b e  in th e  lin e -u p  to  th e  
ca th o d e-su p p resso r co n n ec tio n  on 
th e  f irs t tu b e . A  6SJ7  tu b e  is in  the  
R -C  tu n e d  c ircu it, fo llow ed  by  a 
6V 6G T  w hich, in tu rn ,  is fo llow ed 
by a n o th e r  6V 6G T  as a  final am 
plifier. F eed b ack  e n e rg y  is coupled  
th ro u g h  th e  com m on c a th o d e -re tu rn  
p a th  a n d  re s is to r  R9. D eg en e ra tiv e  
vo ltag e  if  developed  across th e  tw o 
lam ps, R L l an d  R L 2 in series. T he 
po sitiv e  re sis tan ce  - te m p e ra tu re  
c h a ra c te ris tic  of these  lam ps causes 
th e  v o ltag e  across th em  to  rise 
m ore  ra p id ly  th a n  does th e  increase  
in c u r re n t  th ro u g h  them . D eg en e ra 
tiv e  v o ltag e  th e re fo re  a p p e a rs  on 
th e  6SJ7  co n tro l g rid  s im u lta n 
eously  w ith  th e  re g e n e ra tiv e  feed 
back  v o ltag e  th ro u g h  R 9 , so th a t  
osc illa tio n s a re  b e tte r  stab ilised .

S ta b ility  A ssu red
I f  th e  lo ad  is hooked  r ig h t on to  

th e  o sc illa to r  o u tp u t, f req u en cy  
v a r ia tio n s  a re  b o u n d  to  o ccur, and 
th is  is n o t w h a t is w an ted . A n easy 
w ay o u t o f th is  lit t le  d ifficulty  is 
to  use a s tag e  o r tw o  of arnplifica- 
a tio n  fo llow ing  th e  o sc illa to r, so 
th a t  th e  o sc illa to r  freq u e n c y  is no t 
a ffec ted  by  changes in  lo ad  im ped
ance. T his is done in th e  u n it  here  
described . E ith e r  h igh- o r low -im - 
p ed an ce  lo ad s m ay  be co n n ec ted  to 
th e  o u tp u t o f  th e  second  6V 6G T

(Continued on next page)
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AUDIO OSCILLATOR
(Continued)

tu b e  in th e  c irc u it  fro m  te rm in a ls  
on th e  f ro n t  panel. T he iso la tin g  
a m p lifie r c irc u it is b u ilt a ro u n d  th e  
m iddle  6V 6G T  tu b e . A cross th e  
h ig h -im pedance  te rm in a ls , th e  aud io  
vo ltage  re ad in g  is 19 volts. A cross 
th e  low  - im p ed an ce  b i n d i n g  
posts, th e  vo ltag e  av erag es ab o u t 
1.25 vo lts, w ith  a slig h t ta p e r  a t
25,000 cycles. T hese  figu res re p re 
sen t m ax im um  read ings. A  1,000 
ohm  a tte n u a to r  is used  acro ss th e  
low -im pedance  te rm in a ls , b u t th e re  
is none acro ss th e  h igh -im pedance  
side. I t  is believed  th a t  a d ju s tm e n t 
o f th e  volum e level m ay  be m ade 
m ore co n v en ien tly  a t  th e  lo ad  c ir 
c u it  in th e  case o f h igh-im pedance  
o u tp u t.

T he p o w er sup p ly  is no t m ade a 
p a r t  o f th e  o sc illa to r  u n it because  
in th a t  p o sitio n  i t  has  been fo u n d  to  
affect th e  s ta b ili ty  o f th e  o sc illa to r. 
Po w er fo r  th e  rig  th e re fo re  is 
“ p ip ed ” in th ro u g h  a cab le  and 
plug.

M etal tu b es  a re  p re fe ra b le  b e 
cause th e y  a re  sh ie lded , b u t essen 
tia lly  th e  sam e re su lts  m ay  be

ach ieved  w ith  g lass tu b es  and  
shields co n n ec ted  to  th e  ca th o d e  
pins. T he 6V 6G T  tu b es  a re  so co n 
s tru c te d  in te rn a lly , and  a re  so p la c 
ed in th e  c irc u it, th a t  th ey  could  
be le f t  u nsh ie lded , b u t com ple te  
e lim in a tio n  of hum  p ick -u p  an d  of 
u n w a n ted  feed -b ack  m akes i t  p r e 
fe ra b le  th a t  tu b e  sh ields be used.

C o n s tru c tio n  D etails  
S a lv ag ed  m eta l is used  in  severa l 

p a r ts  o f th e  lay -o u t. A ru s ty  1 /8 -in . 
steel p la te  w ith  82 Jio les in i t ,  fo~ 
exam ple, w as co n v erted  in to  trie 
f ro n t  p an e l show n in th e  acco m 
pan y in g  p h o to g rap h . A w eld ing  
to rc li w as used  to  fill in th e  holes, 
a f te r  w hich t h e . p la te  w as g ro u n d , 
san ded , an d  given a w rink le-o v er 
finish p a in t  jo b . A c tu a lly , th e  fam ily  
cook-oven w as a p p ro p ria te d  fo r  th e  
b a k in g  p a r t  o f th e  p a in t  jo b  (w hile 
th e  fam ily  k in d ly  e v ac u a te d  fo r  th e  
tim e  b e in g ), an d  th e  fin ished  p ro 
d u c t h a rd ly  resem bles th e  old ru s ty  
p la te  fro m  th e  ju n k  pile.

T he chassis is a ho le-rid d en  relic, 
also from  th e  ju n k  p ile , w hich w as 
finished up  and  p ressed  in to  service. 
I t  is an  o d d-shaped  a ffa ir  o f 1 /8 -in . 
b rass  w ith  th e  fo llow ing  d im ensions:

9J inches acro ss  th e  fo rw a rd  edge, 
I l f  inches d eep , 10J inches across 
th e  back  edge, an d  a c lea ran ce  
u n d e rn e a th  o f tw o  inches fo r  the  
m o u n tin g  p a r ts . Som e of th e  la rg e  
holes in th e  chassis a re  e n tire ly  to o  
big fo r  th e  tu b e  sockets , b u t  th e  r e 
q u ired  d ia m e te r  is o b ta in ed  by 
m o u n tin g  sock e t w ashers on to p  of 
th e  chassis in s tea d  of undernfeath. 
O the'r sm a lle r holes a re  n o t filled 
’■ because  th e y  serve  to  v e n tila te  
.ie com p o n en ts  when th e  u n it  is 

m o u n ted  inside  th e  te m p e ra tu re -  
co n tro lled  box.

The m ain  o sc illa to r g e a r is e n 
closed fu lly  by th e  te m p e ra tu re -  
co n tro lled  box ex cep t th a t ,  as p re 

v io u s ly  m en tio n ed , th e  p o w er su p p ly  
is in an in d ep en d en t e x te rn a l un it. 
A n o th e r ju n k -b o x  item  m ade of 
1 /8 -in ch  iro n  fo rm s th e  te m p e ra 
tu re -c o n tro lle d  box an d  it  h as th e  
fo llow ing  d im ensions: 12J-inches 
wide, 12-inches deep , 9 -1 /8  inches 
h'igh, w ith  a fla t ran g e  m ade so 
th a t  th e  box m ay  be screw ed  flush 
w ith  th e  m ain  rack .

C hicken  T h e rm o sta t
F o r  a  th e rm o s ta t,  one wThich is

A R E  A S  S I M P L E  A S

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

@ Air-cooled power transformers up to 2KVA.

9  Small-size current transformers for rectifier in
struments.

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

® 11, 16 and 31 point sivitches.

0  Custom-built sheet metal.

ABAC transform ers
— a product of T R IM A X  TRANSFORMERS  
D IV IS IO N  OF CLIFF &  BU N T IN G  PTY. LTD. 
29-35 Flemington Rd., Nth. Melbourne, Vie.
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designed  fo r  use in ch icken  in cu 
b a to rs  does v e ry  well. E v en  th o u g h , 
a th e rm o s ta t  o f th is  ty p e  is som e
w h a t la rg e , i t  is n o t h a rd  to  find a 
w ay to  m o u n t i t  inside  th e  te m p e ra 
tu re  box. A m ore  scien tific  m odel 
v ir tu a lly  is im possib le  to  ob ta in  
because  of p r io r ity  re s tr ic tio n s . 
T he one used  co st a p p ro x im a te ly  
tw o  d o lla rs, and  it w orks well 
eno u g h  to  keep th e  te m p e ra tu re  
w ith in  p lus o r m inus one .degree. 
T he acc u rac y  of th e  c irc u it  com pon
en ts  them selves w ith  re sp ec t to  
te m p e ra tu re  is no  g re a te r  th a n  th is. 
F o r  fu r th e r  h e a t in su la tio n , an  ou t- 

-side co v erin g  of 4-inch C elo tex  is 
used a ro u n d  th e  box. T he C elotex 
is cu t to  size a n d  given th re e  co a ts  
o f b lack  p a in t. B lack  is chosen be 
cause  o f its  h e a t-re te n tiv e  p ro p 
erties . I f  an y  tro u b le  is ex p erienced  
in m ak in g  th e  C elotex  .joints tig h t, 
lino leum  glue is recom m ended  fo r  
th e  purpose.

A lm ost Any ty p e  o f th e rm o m e te r  
will do. In th e  o rig in a l g ear, a 
b a th ro o m -ty p e  fo r  m easu rin g  w a te r  
te m p e ra tu re  w as o b ta in ab le , and  it 
se rv ed  w ell enough , since a  scientific  
m odel w as n o t to  be had. I f  th e  
g lass tu b u la r  ty p e  xvith g ra d u a tio n s  
e tch ed  on th e  stem  is used , a  single 
hole d rilled  in to  th e  box is good 
enough  fo r  ho ld in g  it. A n o th e r  hole 
of a p p ro p ria te  size is n eeded  in  a 
co n v en ien t sp o t on th e  box fo r  
m o u n tin g  th e  fuse  base. A  screw - 
ty p e  fuse  is used. “ H e a t O n,” is 
in d ic a te d  by th e  illu m in a tio n  o f a 
120-volt, 6 -w a tt M azda  lam p  beh ind  
a one-inch jew el. B en ea th  th e  
jew el is an on-off sw itch  fo r  con
tro llin g  th a t  p o rtio n  o f th e  h e a te r  
re sis tan ce  w hich is connec ted  
th ro u g h  th e  th e rm o s ta t.

The tw o lam p s, RL1 an d  R.L2 
w hich co n tro l th e  a m o u n t o f de-- 
g e n e ra tio n , a re  m o u n te d  betw een  
th e  m ain  tu n in g  c o n d en se r and  th e  
back  of th e  f ro n t  p anel. T hey  are  
of th e  120-volt, 6 -w a tt v a rie ty . B oth  
o f th em  a re  m o u n ted  in ceram ic  
sockets , and  th e ir  co n n ec tio n s a re  
b ro u g h t to  th e  ca th o d e  o f th e  f irs t 
6SJ7  tub e .

T he ra n g e rse ttin g  g an g  sw itch  is 
m o u n ted  on th e  le f t-h a n d  side o f 
th e  chassis, as seen in  th e  b o tto m  
view. A bove it,  on th e  sam e side, 
is th e  1,000-ohm  p o te n tio m e te r  w ith  
w hich th e  lo w -im pedance  o u tp u t 
level is varied .

S ix fixed co n d en sers  a re  used  in  
th e  lay o u t. F o u r  o f th ese  a re  o f th e  
8 -u fd ., 430-volt d ry  e le c tro ly tic  c a r t 
ridge  v a r ie ty , tw o  o f w hich a re

m o u n ted  w ith c o p p e r s tra p s  to  th e  
side o f th e  chassis. T he o th e r  tw o  
a re  w rap p ed  in em p ire  c lo th  and 
m o u n ted  betw een  th e  tw o re s is to r 
blocks. Tw o co n d en sers  o f 1-ufd., 
450-volt ra tin g  also  a re  m oun ted  
on th e  inside o f th e  chassis w ith 
c o p p er s trap s .

L ead s fro m  th e  e x te rn a l p o w er 
su p p ly  to  th e  chassis com e in to  a 
s ix -connection  m ale p lu g  w hich is 
m o u n ted  on a  s tan d -o ff m e ta l s tr ip

in such a w ay th a t  i t  p ro tru d e s  
th ro u g h  a hole in  th e  h e a te r  panel.

C a lib ra tio n  
T h ere  a re  sev era l m eans by which 

th e  o sc illa to r m ay  be ca lib ra ted . 
T he z e ro -b ea t m eth o d  is th e  sim plest 
an d  p e rh ap s  th e  m o st fa m ilia r  be
cause  th e  av erag e  ham  know s how 
to  b rin g  a local o sc illa to r  to  zero 
b e a t w ith  a given c a r r ie r  o r  s tan d - 
a rd -fre q u e n cv  signal. T he visual 

(Continued on page 26)

RESISTORS
You can't overwork on IRC Resistor. No 
matter how tough are the conditions — 
tropical, maritime or ice cold —  these 
quality resistances will do their job 
faithfully and for a long life.

The ranges in c lud ePow er and Pre 
cision W ire Wound Resistors, Insu
lated Metallized Resistors, All 
Metal Rheostats, and special types 
for every purpose.

The best thing than can be said 
about any Resistance is . . . 
that it is made by IRC.

) ■ *'•*» my-

Wm. J .  McLELIAN K CO.
BRADBURY ItO U S E , 55  YORK ST.. SYDNEY •  PHONE B W 2385
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A SHORT COURSE IN RADIO
PART 4 . . . THE TUNED CIRCUIT
When an inductance and capacitance, represented by a coif 
and condenser, are connected as shown in Fig. 29, what is 
tchnically known as an oscillatory circuit is formed.

r ~ ........
O

1 (o  J “  c
L :o ™ V.

o
! . .

Fig . 29.I F  a b a tte ry ,  w ith  a re sis tan ce  
in series to  lim it th e  c u rre n t,

• is co n n ec ted  across th e  coil as 
show n in F ig . 30, an d  th e  

sw itch  closed, th e  re su lta n t c u r re n t  
in p ass in g  th ro u g h  th e  coil w ill se t 
up  a m ag n e tic  field a ro u n d  th e  l a t 
te r . (F ig . 3 1 ) .)  T he a c tio n  will n o t 
be in s tan ta n eo u s , due to  th e  in d u c 
tive  re ac ta n c e  of th e  coil im p ed in g  
th e  c u r re n t  flow.

A s lo n g  as th e  sw itch  rem ain s 
closed, th e  m ag n e tic  field s u rro u n d 
in g  th e  w in d in g  w ill rem a in  con
s ta n t. A t th e  in s ta n t  i t  is opened , 
how ever, th e  field will com m ence 
to  co llapse, th u s  re tu rn in g  th e  e n 
e rg y  s to re d  in  i t  b ack  to  th e  c ir 
cuit.

S to re d  E n erg y

T he field, in co llapsing  b ack  on 
th e  coil, ten d s  to  m ain ta in  th ro u g h  
“ L ” a  c u r re n t  in th e  sam e d irec - 
to n  as th a t  o rig in a lly  app lied . T he 
c u rre n t flows in to  th e  con d en ser 
“C ” , w hich th en  becom es c h arg ed  
as show n in F ig . 32. A t th is  s tag e  
th e re  is no m ag n e tic  field, e n e rg y  
th a t  w as e n tire ly  s to re d  by th e  l a t 
te r  be ing  tra n s fe r r e d  in  th e  fo rm  
of a  c h arg e  to  th e  p la te s  o f con
d en se r “ C” .

T his is obv iously  n o t a  s tab le  con
d itio n , an d  th e  co n d en ser d is
ch arg es th ro u g h  “L ” , th e  re s u l ta n t  
c u r re n t  th ro u g h  th e  w ind ing  again  
se ttin g  up  th e  op p o site  d irec tio n , 
th e  o rig in a l n o r th  po le  o f th e  w ind

in g  now  becom es th e  so u th , an d  the  
o rig in a l sou th  pole th e  n o rth , Fig. 
33.

W hen  th e  co n d en ser is com 
p le te ly  d isch arg ed , th u s  fu lly  e s ta b 
lish ing  th e  field, th e  la t te r  ag a in  
com m ences to  co llapse, u n til  i t  d is
ap p ea rs , a lth o u g h , leav in g  “ C” 
ch arg ed  once  ag a in , bu t in o p p o 
site  p o la r ity  to  th a t  show n in F ig . 
32.

I f  i t  w ere n o t fo r  th e  fa c t  th a t  a 
c irc u it a lw ays co n ta in s  re s is tan c e  in 
one fo rm  o r  an o th e r, th is  process' 
w ould  co n tin u e  
fo r  ever. T he 
c u r re n t  w o u ld  
n e v e r  c e a s e  
su rg in g  in  and  
o u t o f th e  con
den se r, 't r a v e l 
lin g  ^-backwards 
a n d  f o r w a r d s  
th ro u g h  th e  co^ 
a il th e  tim e. A s it is, th e  re 
sis tan ce  p re sen t d issip a tes  as h ea t, 
som e of th e  e n erg y  tra n s fe r re d  d u r 
in g  each  cycle, and  th e  p ro cess  fin
a lly  s to p s as th e re  is no lo n g er e n 
e rg y  to  su s ta in  it. In  p ra c tic a l c ir 
cu its , e n e rg y  to  overcom e th is  
d am ping , as i t  is called , is su p p lied  
in a m an n e r to  be ex p la in ed  la te r .

F re q u e n cy  F a c to rs

I t  fo llow s lo g ica lly  th a t  th e  la rg e r  
th e  coil ( th e  g re a te r  its  in d u c ta n ce ) 
th e  lo n g er tim e  it  will ta k e  fo r  th e

co n d en ser to  d isch arg e  th ro u g h  it. 
S im ila rly , th e  la rg e r  th e  condenser, 
th e  lo n g er it ta k e s  to  ch arg e  and 
d ischarge . H ence , th e  sm alle r th e  
coil an d  co n d en ser, th e  h ig h er will 
be th e  f re q u e n c y .o f  o scilla tion .

R esonance •

The re so n an t f req u en cy  is th e  
n a tu ra l  freq u e n c y  of o sc illa tio n  o f 
an y  o sc illa to ry  system . A n  exce llen t 
m echan ical an a lo g y  to  i l lu s tra te  th is  
p o in t is a ffo rd ed  by  th e  tu n in g  
fo rk . I f  th is  is s tru c k  an d  th en  
held  n e a r  a  p ian o , th e  s tr in g  in  th e  
p ian o  w hich is tu n e d  to  th e  sam e 
freq u en cy  as th a t  o f th e  fo rk  will 
v ib ra te  in  sy m p a th y  w ith  th e  la t te r ,  
o b ta in in g  th e  e n e rg y  to  do so from  
th e  a ir  w aves se t up  by  th e  v ib ra 
tio n  o f th e  fo rk .

T u n in g -in

A s im ila r e f fe c t' occu rs in th e  
tu n in g  c irc u its  o f a rece iv e r when 
th e  d ia l is ro ta te d  to  b r in g  in a 
p a r tic u la r  p ro g ram m e. E v e ry  rad io  
s ta tio n  o p e ra te s  on a  d iffe ren t f r e 
quency , a n d  th is  f req u en cy  is p ick 
ed o u t fro m  all th e  re s t by  a d ju s t 
in g  th e  v a riab le  tu n in g  c irc u its  in 
th e  rece iv e r u n til th e ir  freq u e n c y  of 
o sc illa tion  co incides w ith th e  f r e 
quency  on w hich th e  w an ted  t r a n s 
m ission is be ing  m ade. W hen  th e  
tu n in g  a d ju s tm e n t is c o rre c t, th e  
vo ltag es across each  tu n in g  c ircu it 
reach ‘ th e ir  m ax im um  values fo r  th e  
p a r tic u la r  p ro g ram m e  b e in g  re 
ceived.

Fig. 34 i l lu s tra te s  th e  p rocess 
g ra p h ica lly . A s th e  n a tu ra l  f r e 
quency  of th e  tu n e d  c irc u it a p 
p ro ach es th a t  o f th e  w an ted  t r a n s 
m ission, th e  c u r re n t  in th e  c irc u it 
in creases as show n, re ac h in g  a 
m axim um  when reso n an ce  is ob 
ta in ed . I f  th e  tu n in g  dial is ro ta te d
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FUNDAMENTALS - By CHAS. ASTON

still fu r th e r ,  th e  c u r re n t  decreases 
rap id ly  as illu s tra te d .

O hm ’s L aw  fo r  A .C.
W hen  a  c irc u it is p u re ly  resistive , 

w hich is one th a t  does n o t co n ta in  
an y  in d u c ta n ce  o r c ap a c ity  ohm s 
law  m ay  be ap p lied  as in d irec t c u r
re n t ca lcu la tio n s. A s ex p la in ed  be
fo re , in d u c ta n ce  and  cap ac ity  have 
re ac ta n c e , w hich offer an im ped
ance to  A.C.

T he im p ed an ce  o f a c irc u it con 
ta in in g  re sis tan ce , in d u c ta n ce  and 
cap a c ity  in series m ay  be ca lcu la ted  
from  th e  fo rm u la :—

'/, =  y r 2  +  (X L  —  X c)2 ° 
w here

Z =  im pedance  in  ohm s 
r  =  resis tan ce  in ohm s 

X L  =  in d u ctiv e  re ac ta n c e  in 
ohm s (^ y fL )

X c =  c ap a c ity  re ac ta n c e  in 
ohm s ( 1 )

*  (2JrfC)'
T o assist ex p la in  th is  w e w ill now 

w o rk  o u t an  exam ple  fo r  a c irc u it 
as show n in F ig . 35. The. in d u c tan ce  
has a va lue  of 20 h en ries , th e  c ap a 
c ity  5 m fd .; th e  re s is tan ce  5 ohm s; 
an d  th e  freq u en cy  of th e  supp ly  is 
50 c.p.s

X L  =  27rfL
=  6.28 X 50 X 20 

' =  6280 ohm s

X c =  1,000,000 
2 rfC  = 1,000,000 

S.28 X 50 X 5 
= 6 3 9  ohm s (a p p ro x .)

Z =  v '5 a 4- (6280 —  639)* 
=  5641 ohm s (a p p ro x .)

T he va lues a re  ta k e n  fo r  i l lu s tra 
tiv e  p u rp o ses  a n d  a choke w ith  an

in d u c ta n ce  o f 20 h en rie s  w ould  
p ro b a b ly  have a h ig h er re sis tan ce  
th a n  5 ohms.

F ro m  th e  above fo rm u la e  i t  can  
be seen th a t  th e  im p ed an ce  offered 
by a  coil to  an  a lte rn a tin g  c u rre n t  
in creases w ith  freq u e n c y  o f o scilla
tion . F o r  a co n d en ser th e  opposite  
holds, o r in o th e r  w ords, cap ac itiv e  
re ac ta n c e  d ecreases as th e  freq u en cy  
o f th e  o sc illa to ry  c u r re n t  increases.

I t  is th u s  a p p a re n t fro m  th e  above 
th a t  in any  coil an d  co n d en ser com 
b in a tio n  th e re  m u st be a p o in t a t 
w hich th e  in d u c tiv e  an d  cap ac itiv e  
re ac ta n c es  ; r  equal. S ince th ey

r - 'T F f f T P ----
20  HtNKieSINDUCTANCE

! S OHMS “
te s isrm c e  5mfd. 

c rm c tT Y

50 C P S .  f ,Q is

oppose each o th e r, th ey  cancel, leav 
in g  on ly  th e  re sis tan ce  in th e  c irc u it 
to  im pede  th e  flow o f c u rre n t,  F ig . 
36.

A t th e  re so n an t freq u en cy  th en , 
2 jrfL , th tf in d u ctiv e  re ac ta n c e , m u st 
eq u al l/27rfC , th e  cap ac ity  re a c t
ance.

H e n ce :—  
f —  1 

2ttLC
T h u s a n o th e r  w ay  of ex p la in in g  

w h a t h ap p en s w hen a rece iv ing  c ir
c u it is tu n e d  is th is. B y  v a ry in g  th e  
c ap a c ity  in th e  c irc u it by m eans of 
th e  v a riab le  co h d en ser th e  c irc u it 
is a d ju s te d  so th a t  i ts  to ta l  re a c t
ance  is a t  a m in im um  fo r  th e  in 
com ing  freq u en cy . In  th is  w ay th e  
n a tu ra l  f req u en cy  o f o sc illa tion  of 
th e  rece iv in g  c irc u it is m ade  to  co
incide w ith  th e  freq u en cy  of • th e  
w a n ted  signal, an d  th e re  is re so n 
ance.

M agn ification

W e have seen how in a  series c ir 
c u it  a t  re so n an ce , th e  in d u ctiv e  and

c ap a c ity  reso n an ces cancel, so th e  
c u r r e n t  is eq u al to  E / R ,  w here R  is 
th e  effective re sis tan ce  of th e  c ir 
c u it; now  th e  v o ltag e  d ro p  across 
th e  in d u c tan ce  will be:

=  2*-fLI 
=  2*-fLE 

R

which sim ply  m eans th a t  th e  vo ltage  
across th e  in d u c ta n ce  is 2 ;rfL /R  
tim es la rg e r  th a n  th e  ap p lied  v o lt
age a n d  i t  is th is  2 ? rfL /R  th a t  is 
called  th e  m agn ifica tio n  o f th e  c ir 
cu it, i t  is u su a lly  re p re se n ted  by 
th e  le t te r  “ Q ” , w hich  is defined as 
th e  ra tio  of in d u ctiv e  re ac ta n c e  to  
C ircuit resis tan ce .

T his series ty p e  o f c irc u it is called  
an  “ a cc ep to r c irc u it ,” fo r  a t  its  
re so n a n t f req u en cy  it  “ a ccep ts” c u r
re n t m ost easily .

P a ra lle l  C ircu itI
I t  can  be show n th a t  th e  re so n an t 

freq u e n c y  of a p a ra lle l  c irc u it as 
show n in F ig . 37 is a lso eq u al to  
I / 2vr I.C , b u t a t  th is  freq u en cy  
th e  im pedance  of th e  c irc u it is a l
m o st in fin ite , a n d  if  i t  w ere n o t fo r  
th e  c irc u it re sis tan ce  w ould  be. 
be.

T his c irc u it .is know n as a  re 
je c to r  c irc u it fo r  obvious reasons.

T  ra n s f  o rm ers

U n d e r  th e  h ead in g  of M u tu a l In 
d u c tan ce  we le a rn t  how an E M F  
can  be in d u ced  in  a  coil th a t  is 
p laced  in a su itab le  p o sitio n  w ith 
re g a rd  to  a n o th e r  coil th ro u g h  
w hich is passing  an  a lte rn a tin g  c u r
re n t. An in s tru m e n t th a t  is designed 
to  u tilise  th is  effect is called  a 
“ tra n s fo rm e r .”

T h ree  ty p es o f t ra n s fo rm e rs  m ay  
be m e t in a  rad io *  rece iv e r; th e

(C on tinued  on n e x t  p a g e )
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p o w er tra n s fo rm e r  to  o p e ra te  a t  
th e  “ m ain s” freq u en cy , 50 cps, i t  is 
d esigned  fo r  h igh efficiency and  
m ay  have  th re e  
o r  fo u r  second
a ry  'w i n d i n g s ,  
one fo r  H .T . 
an d  th e  o th e rs  
u su a lly  have  an  
E M F  o f u n d e r
10 volts. T he 
a u d i o  t r a n s 
fo rm er, w h ic h  
m ay be re q u ire d  to  han d le  th e  
aud io  f req u en cy  v o ltag es over th e  
whole ra n g e  w ith  eq u ality . T h is , in 
com m on w ith  th e  p o w er t r a n s 
fo rm er, is used  w ith  an  iro n  core.

R .F . T ra n s fo rm e rs
R ad io  freq u e n c y  t ra n s fo rm e rs  a re  

designed  to  be used  w ith  freq u en c ie s  
o f 50 kcs. u p  an d  a re  used w ith  an 
a ir  core  o r one o f th e  specia l “ iron  
d u s t” ty p e , w hich w as d esc rib ed  in 
“ In d u c ta n ce s .”

A  t ra n s fo rm e r  has th e  a b ility  to  
in crease  o r red u ce  vo ltag es d ep en d 
in g  on th e  re la tiv e  n u m b er o f p r im 
a ry  and  seco n d ary  tu rn s . T he ra tio  
of th e  n u m b er o f seco n d ary  tu rn s  
to  th e  n u m b er o f p r im a ry  tu rn s  is

know n as th e  “ tu rn s  ra tio .’* T he 
p r im a ry  an d  seco n d ary  w ind ings a re  
close coup led , th e  vo ltag es a re  p ro 
p o rtio n a l to  th e  tu rn s ;  fo r  exam ple, 
if  th e  v o ltag e  ap p lied  to  a p r im a ry  
w ind ing  o f 50 tu rn s  is 100 an d  the  
seco n d ary  has a w ind ing  o f 200 
tu rn s  th e  v o ltag e  in d u ced  in  th is 
w ind ing  w ill be  400. T h is is know n 
as a “ step  u p "  tra n s fo rm e r ;  if  th e  
n u m b er of tu rn s  on th e  seco n d ary  
w ere less th a n  th e  p r im a ry , th e  
vo ltage  in d u ced  in th e  seco n d ary  
w ould be less th a n  th e  p r im a ry  v o lt
age an d  w ould  be know n as a ’’step  
d ow n” tra n s fo rm e r . U n fo r tu n a te ly , 
a  t r a n s fo rm e r  c an n o t c rea te  en erg y  , 
so th e  m ax im um  p ow er th a t  can  be 
ta k e n  fro m  th e  seco n d ary  is no 
m ore th a n  is p u t  in  th e  p r im a ry , so 
th a t  th e  c u r re n t  d raw n  fro m  the  
seco n d ary  is in v erse ly  p ro p o rtio n a l 
to  th e  tu rn s  ra tio , so th a t  i f  one 
am p is flow ing in  th e  p r im a ry  and  
th e  tu rn s  ra tio  is 2, th e  c u rre n t 
d raw n  fro m  th e  seco n d arv  is h a lf
an  am p.

R eflected  L o ad
I f  a  re s is tan ce  is co n n ec ted  across 

th e  seco n d ary  w in d in g  of a t r a n s 
fo rm er it w ill be “ re flec ted ” back  
in to  th e  p r im a ry  w in d in g ; th is  will 
p re sen t an  e lfective  re sis tan ce  in 
th e  p r im a ry  c irc u it o f R / t !, w here

A B R I R L

(KM ttTY

Fiq 39 

<*
°7

£f)RTH

t  is tiie tu rn s  lv^io. T h is p ro p e r ! /  
o f a t r a n s fo rm e r  "m a tc h es” one 
c irc u it to  an o th e r. A s a sim ple ex 
am ple  o f  th is  p r in c ip le : a loud  
sp e a k er has a  voice coil re s is tan ce  
o f 5 ohm s an d  th e  valve feed in g  it 
w orks m o st efficiently  in to  a  load  
o f 5,000 ohm s, i t  can  be seen th a t  
th e  p r im a ry  w ould  have to  consist 
of a th o u sa n d  tim es as m an y  tu rn s
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as th e  secondary .
C oupling

In  a tra n s fo rm e r  th e  tw o  w ind
ings a re  sa id  to  be ' m ag n e tica lly  
coupled . A freq u e n c y  response 
cu rve, fo r  tw o c ircu its  tu n e d  to  th e  
sam e freq u en cy , m ag n e tica lly  co u p 
led , is show n in F ig . 38a, th e  curve 
can  be seen to  have a double  hum p. 
I f  th e  co u p lin g  be tw een  th e  tw o  
c irc u its  is red u ced  th e  hum ps will 
te n d  to  be red u ced  an d  a curve  
s im ila r to  Fig. 3 8 (b )  m ay  re su lt, if 
th e  co u p lin g  is still f u r th e r  re 
du ced  it  is possib le  to  p ro d u ce  a 
cu rve  w ith  one p eak  only. W hen 
m ax im um  se lec tiv ity  is re q u ire d  in 
th e  tu n e d  c ircu its  o f a rece iv e r th e  
single  p eak  cu rv e  is d e s irab le ; when 
i t  is d e sired  to  p ass a w ide b an d  of 
freq u en c ie s th e  c irc u its  a re  coupled  
fo r  a double  hum p curve.

H .F . R ad ia tio n
I f  in F ig . 30 th e  sw itch  w as 

closed  each  tim e  co n d en ser w as 
ch a rg in g  w ith  th e  sam e p o la r ity  as 
th e  b a tte ry ,  th e  losses due  to  th e  
ohm ic re sis tan ce  of th e  c irc u it 
w ould  be m ade u p  an d  th e  c ircu it 
w ou ld  osc illa te  in d efin ite ly , th is  
m ay  be done by rep lac in g  th e  b a t
te ry  an d  sw itch  w ith  an  a lte rn a to r  
w ith  a  freq u e n c y  th e  sam e as th e  
re so n an ce  freq u e n c y  of th e  oscil
la to ry  c ircu it. T he a l te rn a to r  w ould 
have to  be a specia l one a n d  is sel
dom  used  in  p rac tice .

W e will p resu m e th a t  th e  oscil
latory* c irc u it show n in  F ig . 29 is 
co n n ec ted  to  a  su itab le  a lte rn a to r ,  
b lit in its  p re se n t co n d itio n  th e  
ra d ia tio n  will be very  sm all indeed.

I f  » e  rep lace  th e  c a p a c ity  by a 
ty p e  as show n in F ig . 39, w hich

can  now be seen to  co nsist o f  one 
end  o f th e  in d u c ta n ce , is connec ted  
to  e a r th , one p la te  o f th e  co n d en 
ser, an d  th e  o th e r  end  is a len g th  of 
w ire  s lu n g  u p  in  th e  a ir , th e  o th e r 
p la te  o f th e  co n d en ser, th e  a ir  will 
be th e  d ie lectric . W hen  th e  co n d en 
se r is fu lly  c h arg ed  th e re  will be 
e le c tro s ta tic  lines o f flux betw een 
th e  a e r ia l an d  e a r th  as show n in 
Fig . 40. W hen th e  co n d en ser d is
ch arg es back  in to  th e  in d u c tan ce , 
n o t a ll th e  flux re tu rn s  b e fo re  th e  
rev erse  field is c re a te d  w hich will 
rep el th e  flux an d  fo rce  i t  in to  space 
a t  th e  speed of 186,000 m iles p e r 
second. T hese  lines o f  fo rce  have 
a p ro p e rty  th a t  gives rise  to  m ag 
n e tic  lines w hich tra v e l a lo n g  w ith  
th em , b u t a t  r ig h t ang les to  th em , 
a n d  is i llu s tra te d  in F ig . 41, a l
th o u g h  th e  ra d ia tio n  in  th e  d iag ram  
a p p e a rs  as if  i t  w ere trav e llin g  in 
a line o r  beam , th is  is n o t so, i t  
flow's o u t all a ro u n d  th e  a e r ia l un-

i W A V 6 H N 4 T H Fic.42
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less a specia l system  is used.
T he h ig h er th e  freq u e n c y  of th e  

o sc illa to ry  c irc u it th e  few er th e  
n u m b er o f e le c tro s ta tic  lines th a t  
have tim e  to  re tu rn  to  th e  in d u c 
tan c e  b e fo re  th e  field is b e in g  b u ilt 
up  in  th e  o p posite  d irec tio n  so m ore 
e n erg y  w ill be ra d ia te d . T h is is th e  
reaso n  high freq u en c ie s  a re  u tilised  
in  w ireless tran sm iss io n  as f re 
quencies o f a few  th o u sa n d  cycles 
p e r  second  w ould  ra d ia te  on ly  very  
sm all q u a n tit ie s  o f  energy .

T he w av elen g th  o f  a  tra n s m itte d  
s ig n a l is th e  d is tan ce  be tw een  tw o  
p o in ts  on th e  w ave w hose com pon
e n ts  a re  in  th e  sam e ph ase  as show n 
in  F ig . 42: i t  m ay  be c a lcu la ted  
fro m  th is  fo rm u la , 1885-y /L C  
m e tre s ; L  is in m ic ro h en ries  and  C 
is in  m ic ro fa rad s .

S ound
I t  is now' n ecessa ry  to  le a rn  som e

th in g  ab o u t so u n d  b e fo re  . we see 
how it  is tr a n s m itte d  over w ireless.

A  tu n in g  fo rk  w ill p ro d u ce  a 
“p u re ” n o te , so w ill be used  as a  
sim ple m eth o d  o f ex p la in in g  how 
so unds a re  g en era ted .

T he tw o  p ro n g s  o f th e  fo rk  are

s ta tio n a ry , so no so u n d  w'ill be p ro 
d u ced ; as soon as th e  p ro n g s  a re  
se t v ib ra tin g  th ey  w ill t r a v e l  b ack 
w ard  and  fo rw a rd  ab o u t th e  s ta tio n 
a ry  position . Wre w ill now exam ine 
w h a t effec t th e  r ig h t p ro n g  has on 
th e  a ir  su rro u n d in g  i t ;  a t  th e  in 
s ta n t  i t  m oves to  p o sitio n  2, F ig . 43, 
it will com press th e  a ir  to  th e  r ig h t 
o f i t  an d  ra r i fv  th e  a ir  to  th e  le f t ,  
a n d  w hen it  tra v e ls  to  po sitio n  3 
i t  w ill co n tin u e  w'hile th e  fo rk  con
tin u e s  to  o sc illa te , w hich w ill trav e l 
th ro u g h  th e  a ir  as pu lses w'hich are  
ca lled  so und  w aves, a n d  tra v e l  a t  a 
speed  of a p p ro x im a te ly  1,100 fee t 
p e r  second.

A udio , F req u en c ies
I f  a  p e rso n ’s e a r  is in th e  ran g e  

o f th e  so u n d  w aves th e  e a r  d ru m  
w ill v ib ra te  in tim e  w ith  th e  pulses, 
w hich will be tra n s m it te d  to  th e  
b ra in  an d  reco rd ed  as sound.

N o hu m an  e a r  is c ap a b le  of r e 
ceiv ing  sounds fro m  a b o u t 50 to
10,000 cycles p e r  second.

I f  we w ere to  p lo t th e  pu lses of 
a  tu n in g  fo rk  a sine cu rv e  w'ould 
re su lt so th a t  th e  to n e  is sa id  to  be 
p u re , w hich is m ore  th e  ex cep tion  
th a n  th e  ru le  w'ith m usica l in s t ru 
m ents.

H arm o n ics
W e a re  all w e ll aw 'are th a t  a l

th o u g h  tw o  d iffe ren t m usica l in s tru 
m en ts  a re  tu n e d  to  th e  sam e n o te  
th e y  have th e ir  ow n c h a ra c te ris tic  
sound , th is  is cau sed  b y  th e  d iffer
e n t W'ave fo rm  of th e  tw o  in s tru 
m en ts  as show n in  F ig . 44.

I t  is obvious th a t  tl^e “ lou d n ess” 
o f  th e  n o te  is d e p en d a n t on th e  
a m p litu d e  of th e  v ib ra tio n .

T he heavy  line  in F ig . 44 re p re 
sen ts  th e  w av efo rm  o f a  n o te  which 
can  be an a ly sed  in to  sine  curves, as 
show n by  th e  tw o  dash  lin e s ; these  
a re  kno w n  as h a rm o n ics , th e  one 
th a t  co nsists o f a  sing le  sine  w ave

(Continued on next page)
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t h e '“ c a r r ie r” , F ig . 46, so nam ed  b e
cause  in i ts e lf  it does n o t give us 
th e  speech  a n d  m usic  we h e a r, b u t 
m ere ly  serves to  t r a n s p o r t  i t  fro m  
th e  tr a n s m it tin g  s ta tio n  to  o u r  r e 
ceivers. T h e  tra n s p o r ta t io n  is ac
com plished  by  m eans o f a  p rocess 
called  m o d u la tio n , and  th is  w ill now 
be ex p la ined .

T he firs t, a n d  one o f  th e  m ost 
im p o r ta n t  u n its  in th e  ra d io  chain  
is th e  m icrophone. T h ere  a re  m any  
d iffe ren t ty p es , b u t  th e  b asic  p r in 
ciple com m on to  th em  a ll is th a t  o f 
th e  m ic ro p h o n e  used  in th e  o rd in 
a ry  te lep h o n e  —  to  tra n s fo rm  so und  
in to  c o rre sp o n d in g  e le c tr ica l im 
pulses.

In  th e  carb o n  ty p e  m ic rophone  
th is  is accom plished  by  m ak in g  th e  
so und  im pinge  on th is  d iap h rag m , 
beh in d  w hich is a  c av ity  h o using  
c a rb o n  g ran u le s . A b a tte ry  is con
n ec ted  so th a t  a  c u r re n t  is p a ss in g  
th ro u g h  th ese  g ra n u le s  a ll th e  tim e , 
even w hen  no  so u n d  is p re se n t to  
a c tu a te  th e  m icrophone.

W hen  so u n d  w aves s tr ik e  th e  d ia 
p h ra g m , how ever, as w hen a  p e rso n  
sp eak s in to  th e  m ic ro p h o n e, th e  
v a ry in g  p re ssu re  g e n e ra te d  by  th e  
so u n d  w aves causes v a ry in g  p re s 
su re  on th e  g ran u le s . T h is re su lts  in
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is know n as th e  first ha rm o n ic , o r 
fu n d a m e n ta l, w hile th e  o th e r, w hich 
is tw ice  th e  freq u en cy  of th e  fu n d a 
m en ta l, is know n as th e  second h a r 
m onic, som e in s tru m e n t’s n o tes m ay 
consist o f m an y  h a rm o n ics w ith  
a d is to r te d  w ave fo rm , b u t m ay  all 
be red u ced  to  a n u m b er of sine 
curves.

“D is to r tio n ” is a te rm  th a t  is 
o ften  m et w ith  in  rad io  rece ivers 
and  am plifiers, an d  m eans th a t  th e  
w ave fo rm  is a lte re d  by th e  ad d i
tion  o f ha rm o n ics th a t  w ere  n o t 
p re sen t in th e  o rig in a l w ave form .

I f  an  am plifie r w ere fed  w ith  a 
p u re  n o te  an d  i t  in tro d u c ed  th ird  
harm on ic  d is to rtio n , th e  n o te  from  
its  o u tp u t w ould  consists of th e  
no te  w ith  its  th ird  harm onic.

M odu la tion  
T he ra d ia te d  w ave is know n as

tr ic a l  re s is tan ce  o f th e  g ran u le s  to  
the  c u r re n t flow ing th ro u g h  th em  
so th a t  th e  c u r re n t  m u st also vary . 
H ence in  th is  v a ry in g  c u r re n t we 
have an ex ac t e lec trica l re p lica  of 
th e  sounds im p in g in g  on th e  d ia 
p h rag m  o f th e  m icrophone.

T o  sim p lify  m a tte rs  we will a s
sum e th a t ,  in s tea d  o f a  com plex 
so und  a single p u re  1,000 cycle no te  
is p lay ed  in f ro n t of th e  m ic ro 
phone. T h is can  be re p re se n ted  by  
th e  sine cu rve  show n in  F ig . 47 (b ) , 
Fig. 47 (a )  can  be ta k e n  to  re p re 
sen t th e  rad io  freq u en cy  c u rre n t, 
th o u g h  to  re p re se n t it  fa ith fu lly  
th e re  shou ld  be m any  m ore “ ups 
an d  dow ns” th a n  a re  show n.

N ow  we have th e  m usical note, 
an d  th e  c o n s tan t rad io  freq u en cy  
oscilla tion . T he n ex t s tep  is to  m ix 
the  tw o  so th a t  w hen th e  c a r r ie r  is 
ra d ia te d  i t  will b e a r  th e  im press of 
th e  aud io  signal we w an t to  t r a n s 

m it. T h is p ro cess is te rm ed  “m odu
la tio n .”

F ig . 47 (c ) show s w h a t hap p en s 
w hen th is  tak e s  p lace. I t  w ill be 
no ticed  th a t  th e  com posite  w ave 
consists o f  th e  o rig in a l R F  osc illa 
tio n , b u t th a t  i t  is no lo n g e r con
s ta n t  in am p litu d e . (T h is m eans 
th a t  w h ereas a  h o rizo n ta l s tra ig h t 
line can  be d raw n  a lo n g  th e  p eak s
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o f th e  w aves show n in  F ig . 47 ( a ) ,  
in  F ig . 47 (c ) th is  is no lo n g er p o s
sib le ). N ev erth e le ss  th e  im p o r ta n t 
p o in t to  n o te  is th a t  th e  freq u en cy  
of th e  osc illa tio n  rem a in s u n a lte re d . 
T he v a r ia tio n s  o f its  a m p litu d e  a re  
such th a t  th e  tip s  o f th e  m o d u la ted  
w ave o u tlin e  an e x ac t rep lica  o f th e  
low  o r  au d io  freq u e n c y  m o d u la tin g  
c u rre n t. I ts  envelope, as i t  is called , 
is o u tlin ed  in  F ig . 47 (c ) by  a 
d o tte d  line.

A f te r  th e  rece iv in g  se t has p icked  
up th e  c a r r ie r  a n d  it  has been  passed  
on to  th e  d e te c to r  (second  d e te c to r  
in th e  case o f su p e rh e ts ) ,  it is no 
lo n g er needed , and  so it  is d ispensed  
w ith an d  the  au d io  freq u en cy  signal 
m ade  aud ib le  by  th e  p ro cess  of de
tec tio n  o r d em o d u la tio n . T his will 
be ex p la in ed  la te r .

R eceiv ing A eria l

T he v ita l lin k  be tw een  th e  t r a n s 
m it te r  a n d  th e  rece iv in g  se t is the  
a e ria l, w hich in te rc e p ts  th e  signals 
an d  han d s th em  on to  th e  set. As 
th e  tra n s m itte d  sig n a l, tra v e llin g  a t 
th e  speed  of lig h t, crosses th e  aeria l,

it in d u ces in th e  la t te r  a n  a l te rn a t
ing  c u r re n t  h av in g  a f req u en cy  co r
re sp o n d in g  to  th a t  o f th e  t r a n s 
m itte r .  F o r  ex am p le, if  th e  la t te r  
o p e ra te s  on 500 m etres , w hich 
eq u als  600 k c /s  (m e tre s  X k ilo 
cycles =  300,000) th e  freq u en cy  of 
th e  c u rre n t  in duced  eq u als  600 X
1,000 =  600,000 cycles p e r  sec.

J u s t  like  th e  sim ple o sc illa to ry  
c irc u it  ev ery  a e r ia l has a  n a tu ra l  
p e rio d  of v ib ra tio n , o r a  n a tu ra l  
r e so n a n t freq u en cy . T h is can  be 
fo u n d  v ery  a p p ro x im a te ly  by m u lti
p ly in g  th e  to ta l  len g th  of w ire  com 
p ris in g  th e  a e r ia l  a n d  lea d  in by 
4.5. T his gives th e  n a tu ra l  w ave
len g th  o f th e  a e r ia l in  feet. T o  con
v e rt th is  to  m etres , d iv ide  by  3.28, 
an d  to  o b ta in  th e  re so n an t f re 

q uency  in k.C. d iv ide  th e  re su lt in to
300,000.

T h u s, w ith an  a e r ia l 100 fe e t 
lo ng , th e  n a tu ra l  w av elen g th  =  
100 X 4.5-r- 3.28 eq u als  a p p ro x i
m ate ly  137 m etres . T h u s th e  re so 
n a n t  freq u e n c y  equals 300,000 -r- 
137 =  2,183 k ilocycles p e r  second.

F ro m  th e  above, i t  can  be seen 
th a t  th e  lo n g er 
an  a e r ia l is, th e  
h ig h er is its  n a t 
u ra l w av elen g th , 
o r th e  low er i ts  
n a t u r a l  f r e 
quency . T h u s we 
could  a c t u a l l y  
tu n e  a  sim ple re 
ce iver ju s t  b y  a l
te r in g  th e  len g th  
o f th e  a e r ia l fo r  
each  s ta tio n  re 
qu ired . In  p ra c 
tice , th o u g h , th is

w ou ld  be hopelessly  in co n v en ien t, 
an d  so a n o th e r  m eth o d  of tu n in g  is 
used. T he m ain  p o in t to  rem em b er is 
th a t  an  ae ria l, a lth o u g h  it  is 
u su a lly  s tru n g  up  in  one single 
len g th  of w ire , a c tu a lly  possesses 
an  ap p rec ia b le  a m o u n t o f in d u c
ta n c e  an d  c a p a c ity  in  th e  fo rm  of 
a coil an d  co n d en ser, as show n in 
F ig . 48. T he a m o u n t o f in d u ctan ce , 
o r  in o th e r  w ords, th e  n u m b er o f 
tu rn s  o f w ire re q u ire d  on a given 
d ia m e te r  fo rm er, a n d  th e  a m o u n t 
o f cap ac ity , can  be c a lu c la te d  when 
th e  lim its  o f th e  w av eb an d  it  is r e 
q u ired  to  cover a re  know n.

T he fo rm u la  is o u r  old fr ie n d  fo r 
ca lcu la tin g  re so n an t freq u en cy  

f =  1,000,000 
2x y L C

w here  “ f ” is th e  freq u e n c y  in  k c /s ;  
“L ” th e  in d u c ta n ce  in m ic ro h en rie s ; 
“ C” th e  cap a c ity  in m ic ro fa rad s.

NOW - O
SOON-

r i m a r
VALVES

A P R O D U C T  O F

Standard Telephones and Cables Limited
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NEW DUTCH VALVES
Three Types Only for All Receiving Purposes

INPUT R , >  S J I

TO PU SH -PU LL  
O

STAGE

CON TROL
VO LTAGE

Circuit recommended by Philips, Eindhoven, for using the new EC H 21 valve 
as a phase-splitter. V alues: R i,  1 .5  M Q  ; R 2, 650 R 3, 250,000 (2 ;  
R4, 200,000  Q  ; R 5, 1 .0 M S2 ; R6, 1 .1  Ml? ; R 7, 1.0 MQ  ; R8, 100,000 S3 ; 
R9, 700,000 Q ; R io , 700,000!?. C l, 4, 5, 6, 0.01 MF  ; C2, 0 .1 ;

C3. So t̂F.

IT  is le a rn ed  in  E in d h o v en  th a t  
new  series o f  in d ire c tly  h e a ted  
valves have  been  developed  by 
th e  P h ilip s  com p an y  d u r in g  th e  

o ccu p a tio n , an d  th a t  th e y  a re  to  be 
m a rk e te d  a f te r  th e  w ar. In  b o th  a 
6.3V  A .C . a n d  in a u n iv e rsa l series 
th e re  a re  on ly  th re e  rece iv in g  ty p es : 
a tr io d e -h ep to d e , and  R F  p en to d e , 
and  a duo-d io d e-p en to d e . T he valves 
a re  o f g lass-an d -m e ta l co n stru c tio n , 
are  o f sm all d im ensions, an d  em 
body a  k eyed  m eta l sp ig o t fo r  easy  
lo ca tio n  in th e  v a lve-ho lder. In 
som e cases th e  sp igo t is used as a 
c o n ta c t in  a d d itio n  to  e ig h t p in s; 
to p -cap s a re  n o t em p lo y ed ; sc ree n 
in g  is p ro v id ed  by an in te rn a l w ov
en w ire  cy lin d er. I t  is c la im ed  th a t  
th e  th re e  valves in each  series su f 
fice fo r  n o rm al designs o f rece iver, 
an d  th e  use o f o ld er ty p es  is de 
p reca ted .

The freq u en cy -ch an g er, th e  R F  
pen to d e , and  th e  o u tp u t p en to d e  in 
th e  AC series consum e resp ec tive ly  
0.44, 0.2 a n d  0.8 am p. a t  6 .3V ; th e  
la s t-n a jn ed , w hen w o rk in g  in to  a 
•5,700 ohm  lo ad , p ro v id es 4.5 w a tts  
o u tp u t a t  7 p e r  cen t, to ta l  d is to r tio n  
fo r  an  in p u t o f  3.9V  RM S. F o r  
feed in g  tw o  such  valves in push - 
pu ll, th e  tr io d e -h ep to d e  can  be used  
as a  com bined  v a riab le -g a in  A F  
am plifie r an d  p h a se -in v e rte r , as 
show n in  th e  acco m p an y in g  c ir
c u it reco m m en d ed  by  th e  m akers. 
M agn ification  v a ries  in th e  ra tio  
o f 10 : 1 as th e  neg a tiv e  p o te n tia l  
ap p lied  to  th e  h ep to d e  co n tro l-g rid  
is in c reased  fro m  zero  to  fifteen  
vo lts , and , fo r  an  o u tp u t  o f 10V 
RM S, to ta l  d is to r tio n  rises from
0.8 p e r  cen t, w ith  0.1V R M S in p u t 
and  m ax im um  gain , to  6.2 p e r  cent, 
w ith 1.0V in p u t an d  — 15V bias. 
T h e  tr io d e -h ep to d e , h av in g  no  in 
te rn a l  co n n ec tio n  fro m  the* tr io d e - 
g rid  to  th e  h ep to d e  th ird  g rid , can 
also be used  fo r  s im u ltan eo u s  IF  
a n d  A F  am plification .

T he u n iv e rsa l valves a re  o f in 
te re s t  in th a t  th e  h e a te rs  consum e 
on ly  0.1 am p., th e  tr io d e -h ep to d e  
re q u ir in g  20 vo lts , th e  R F  p en to d e  
12.6, a n d  th e  D D -p en to d e  55 vo lts ; 
th e  ha lf-w av e  re c tif ie r  in  th is  series 
has a 50-volt h ea te r. In to  a lo ad  of
3,000 ohm s th e  o u tp u t  valve p ro 

vides, fo r  10 p e r  cen t, to ta l  d is
to r tio n , 1.35 w a tts  o f au d io  p ow er 
w ith  100 vo lts  on anode a n d  screen , 
an d  4.8 w a tts  w ith  180 volts. T he 
R F  p e n to d e  has a  slope o f 2.2 
m A /V  a t  m in im um  bias, fa llin g  to
0.02 m A /V  w hen th e  c o n tro l g rid  
is 37 v o lts  n e g a tiv e ; over th is  ra n g e  
th e  anode  AC re sis tan ce  rises from
1,000,000 to  o ver 10,000,000 ohm s. 
T he fre q u e n c y -ch a n g e r has a con- 
v e rs io n -co n d u c tan ce  o f 0.75 m A /V  
w ith  a g r id -p o te n tia l  o f — 2V , th e  
anode AC re sis tan ce  o f th e  h ep tode  
p o rtio n  b e in g  th e n  1,000,000 ohm s. 
In  b o th  th e  R F  p en to d e  an d  th e  
tr io d e -h ep to d e  th e  c o n tro l-g r id /-  
anode cap a c ity  is u n d e r  0.002 u u F .

A d v an tag es  c la im ed  fo r  th e  
valves in th ese  new  series in clu d e  
th e  fo llow ing : (a )  th a t  th e  in te r 
e lec tro d e  cap ac itie s  a re , in th e  a b 
sence o f a  p inch  a n d  ow ing  to  
w ide ly -spaced  p in s, lo w er th a n  
u su a l; (b ) th a t  th e  c ap ac itie s  v a ry  
less fro m  specim en to  sp ec im en ;

(c ) th a t  th e  v a r ia tio n  of cap ac itie s  
w ith  te m p e ra tu re  is red u ced  by  th e  
absence o f th e  c u s to m a ry  p la s tic  
base, th e  d ie le c tr ic -co n s tan t o f 
w hich com m only  changes a p p rec i
ab ly  w ith  te m p e ra tu re . In  th e  case 
of th e  tr io d e -h ep to d e , th e  red u ced  
in te r-e le c tro d e  co up lings m inim ise 
th e  te n d e n cy  o f A V C  v o ltag e  fluc
tu a tio n s  to  p ro d u ce  freq u e n c v -d r if t.

“ W ire less W o rld ."

C O L O U R  T E L E V I S I O N  S E T S !

A cco rd in g  to  M r. J .  L. B a ird , a 
com bined  so u n d  an d  te lev is io n  se t 
fo r  th e  hom e, w ith  co lo u r te lev is ion  
an d  ste reo sco p ic  effect, is likely  to  
be p ro d u ced  a f te r  th e  w a r fo r  ab o u t 
f if ty  p o unds. M r. B a ird  w as also 
o f th e  op in ion  th a t  w ith  m ass p ro 
d u c tio n  th e  p rice  o f  a  b lack  a n d  
w hite  rece iv in g  se t m ay  well becom e 
m uch less— possib ly  in  th e  n e ig h 
bo u rh o o d  of fifteen  pounds.
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a # CONDUCTED B1

_S n&xtwave Acevieur L J keast
N O T E S  FR O M  M Y D IA R Y

W o u ld  n o t be su rp r ise d  to  h e a r 
o u r  old fr ie n d  K Z R M , M an ila , any  
d ay  o r n ig h t now . R em em b er w hen 
we used  to  h e a r th em  so well on 
9.57 m .c., 31.35 m et.?  W h a t a  g re a t  
new s session th ey  h ad  a t  10.50 p.m . 
T h e ir  schedule  w as 7 p.m . to  m id
n ig h t, b u t  on S a tu rd a y s  th ey  ra n  
on till  1 o’clock. A lw ays a  g re a t  
s ig n a l, b u t th e ir  m o rn in g  session 
fro m  7.30, till 9 n o t so s tro n g . E x 
p ec t an y  d ay  th e y  w ill show  up  
o r  ra th e r  “h e a r-u p ” again .

SAYS WHO ?
H C JB , Q u ito , w ill soon o p e ra te  a 

4 9 -m etre  b a n d  tra n s m it te r  on 6240 
kilocycles.— C ushen.

T h is shou ld  be w elcom e new s to  
V e rie -h u n te rs . A cco rd in g  to  “V ic 
to ry  N ew s,” th e  B B C  have  v e ri
fied, by  card s, re ce p tio n  re p o rts  on 
G S P  a n d  G SI su b m itte d  by  A r t  
H an k in s , u n til re ce n tly  S h o rtw av e  
E d ito r  o f “V ic to ry  N ew s.” I t  a p 
p e a rs , how ever, th a t  re p o rts  m u st 
be se n t on th e  B B C  sp ec ia l fo rm s 
an d  m u st be fu ll and , above all 
th in g s , a ccu ra te .

R eceived  Q SL  c a rd  fro m  T A P , 
A n k a ra , fo r  re p o r t  o f la s t  N ovem 
b e r, also  p h o to g ra p h  o f R ad io  
H o use, A n k a ra , to g e th e r  w ith  qu ite  
a  lo t  o f in fo rm a tio n  on s ta tio n  ac 
tiv itie s .— L .J .K .

P r io r  to  com m encing  P o s t B ag  
series f f o. 25 on M onday , A p ril

16th , N u ze tm u n y as  ( th is  is my 
p h o n e tic  spelling  o f a n n o u n c e r’s 
n am e) p a id  a  nice tr ib u te  to  th e  
la te  P re s id e n t R oosevelt.

A B S IE  very  fine w ith  new s in  
E n b lish : G R B , 6.01 m .c., 49.92 m et., 
a n d  G SW , 7.23 m .c., 41.49 m et., a t 
5.30 a .m .; also on G W H , 11.80 m.c., 
25.42 m et., b u t p o o r.— Cushen.

•

T he B lue N e tw o rk  has o r is 
c h an g in g  its  nam e to  A m erican  
B ro a d c a s tin g  C om pany.

•
%

K R H O , H o n o lu lu , 17.80 m .c., 
16.85 m et., c a rr ie s  A F R S  p ro 
g ra m m e s  fro m  1.45-2.30 p .m .—  
L .J .K .

“H av e  rece ived  tw o  v eries from  
K R H O , one fo r  th e  16 -m etre  ban d  
a n d  th e  o th e r  fo r  th e  49.— G aden.

•

R ex G ille tt #savs he h e a rd  K R H O  
on 31.28 m etres  f ro m  5.15 p.m . a t 
v e ry  good  vo lum e b u t  s ignal spo ilt 
a t  tim es  by  V U D . H u g h  P e rk in s  
say s  he h e a rd  th em  on 22nd  A p ril 
a t  8 p .m . w ith  e x trem e ly  p o w erfu l 
s ig n a l. R ex  goes on to  say  he has 
a lso  lo g g ed  K R H O  on th e  sam e 
■wavelength w ith  new's a t  3 a.m .

I c an n o t find K R H O  on 31.28 
m et. a t  e ith e r  5.15 o r  8 p .m ., b u t 
i t  is still on 6.12 m.c. a t  those  tim es 
-with i ts  u su a l s tro n g  signal. I  can 
o n ly  th in k  on th e  n ig h t th o se  g e n tle 
m en  h e a rd  K R H O  th e y  w ere  e ith e r 
on  a te s t  o r lin k e d  up w ith  a n o th e r  
s ta tio n  a n d  K R H O ’s an n o u n cem en t 
cam e over on th a t  s ta tio n . A  sim ila r 
th in g  h ap p n es  f re q u e n tly  in  th e

a f te rn o o n  w ith  K R O J, 9.89 m.c., 
an d  K W IX , 9.85 m .c.— L .J .K .

“ W h a t’s th e  D e a l? ” is th e  t it le  o f 
a new  session in th e  A F R S  p ro 
g ram m es h e a rd  on M ondays and  
T h u rsd a y s  over K R O J, 17.76 m .c., 
16.89 m et., a t  11.15 a.m . an d  over 
K W IX , K G E I an d  K R O J a t 7.45 
p.m . M em bers o f th e  A rm ed  F o rces 
a re  in v ited  to  send  in  an y  queries 
th e y  have and th e  y o u n g  lad y  who 
“ know s all th e  an sw ers” is Sgt. 
A nne  Schuler. V e ry  good session 
a n d  m ost in fo rm a tiv e .— L .J .K .

D r. G aden , r e fe r r in g  to  th e  BBC, 
says, “ Som e s ta tio n  is u su a lly  a u d 
ible a t an y  h o u r o f  th e  d ay , th e  6 
a n d  7 m.c. ban d s th e  b est in  e a rly  
a .m .; th e  9 an d  11 d u rin g  fo ren o o n , 
a n d  9 d u rin g  a fte rn o o n . L a te  a f te r 
noon  a n d  a t n ig h t v e ry  fine recep 
tio n  fro m  16 m.c. onw ards. D esp ite  
th e  som ew hat w in ter-lik e  co n d itions 
o f d a y lig h t re cep tio n , th e  h igh f r e 
quencies a re  s till to p  hole a t  n ig h t.”

W ally  Y o ung  has d u g  up  an  old- 
t im e r  in O IX -3, L a h ti , 11.775 m .c., 
25.48 m et. T h is F in n ish  s ta tio n  is 
b e in g  h e a rd  a t  f a ir  s tre n g th  a ro u n d  
4.15 p.m .

W W V , B u re a u  of S ta n d a rd s , 
W ash in g to n , can  be h e a rd  w^ell a t 
9.45 a.m . on 10 m.c.

C B F X , M o n trea l, 9.63 m .c. 31.15 
m et., is v ery  good  a t  9.50 p .m ., and  
a  15-m inute  new s session  is given 
a t  10 p.m . S ig n a l fad es a  l it t le  by
11 o’clock. C H T A  on 19.71 m etres , 
c a rr ie s  new s a t  slow  speed  a t  10.25 
p .m .— L .J .K .
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N E W  S T A T I O N S
KNBC, 'Frisco, 17.78111c, 16.87m: Heard 

from noon till closing at 2.45 p.m. Ex
cellent signal. Is in parallel with KNBA, 
15.15mc, 19.81m. Do not know exact 
opening time but think it is well before 
noon.— L.J.K.

KROU, 'Frisco, 17.78mc, 16.87m: Another 
outlet for AFRS programmes and a wel
come addition to the morning Califor
nian stations. Is heard at very good 
strength from opening a t 6 till closing 
at 8. Opens in parallel with KROJ, stay
ing with them till KROJ closes at 7.45. 
KGEX, 15.21 me, joined them at 7.15, 
and KROU and KGEX remain together 
till KROU signs at 8 a.m.

KROU, 'Frisco, 7.56mc, 39.66m: Still a 
further outlet for AFRS and OW I and 
has apparently replaced K W Y  opening 
as it does at 6 p.m. in parallel with 
KGEX, 7.25mc. Would be a great signal 
only for the morse and noise that is 
always prevalent in that quarter. Has 
since been replaced by KNBI (in 
parallel with KN BX, 9.49mc).

— , Delhi, 9.68mc, 30.99m: To add to
their already large number of trans
mitters, A LL  IND IA  RADIO have been 
heard for several nights on this part 
of the dial. A t times, particularly near 
10 p.m., overshadows VLW-6, but the 
general effect is a very bad hetero
dyne, making both signals unpleasant.

W VLC, Manila, 9.295mc, 32.28m: This is 
the station now used for the Philippine 
hour from 7-8 p.m., when most nights 
are very good except for occasional 
splashes of interference from morse. 
When closing, state, "Tune in again at
12.30 p.m. Manila time (2.30 p.m. 
Sydney) for 'Voice of Freedom' over 
this same station, WVLC, on 9.295mc."

RADIO NATIONAL de ESPANIA, Madrid,
9.42mc, 31.85m.: Mr. Arthur Cushen 
sends particulars of this new Spanish 
station. After a musical programme, 
were heard closing at 5.30 a.m. when 
a  lady announcer in English said, "This 
is Radio National de Espania— we broad
cast a daily English transmission for the 
English-speaking world— we wonld ap
preciate hearing from shortwave lis
teners and have verification cards; so 

please write to us— the address is 'Radio 
National de Espania, Madrid'— that will 
get us." (Gong). Male announcer then

said, "That concludes our daily trans
mission. W e broadcast again tomorrow 
from 7 p.m., G.M.T., so be listening 
then." March, and sign off.

Mr. Cushen says they are now on 
approximately 9.47mc, where he was 
hearing them for several days before 
getting announcement on 9.42mc. Signal 
on 9.47mc is, although clear of TAP, not 
so good.

I am told they were heard for several 
mornings around 10 o'clock on 15.61 
me, 19.21m.

A letter from Rex Gillett also shows 
them trying a still further frequency, 
this time on 9.57mc, 31.35m. He heard 
them at 3.15 a.m. with news in Spanish, 
for Europe was given till they closed at 
followed by a programme in Hindustani 
till 4 o'clock. Then a concert in English 
.4.30 a.m. with announcements in Eng
lish, French, German and Spanish.

Mr. Gillett also heard them one morn
ing during the same hours with similar^ 
programme on 9.47mc, 31.68m.

And now Mrr. Edel reports them on 
still another frequency, this time 9.545 
me, 31.43m. A t 2.15 a.m. in English a 
trical industry in Spain was given. Just 
very fine talk on the radio and elec- 
before 3 o'clock, said that first half of 
programme is now finished. Then in 
Portuguese they called Portugal.

Well, maybe by the time these notes 
reach you they will have settled down 
on one or two of the tests.

RADIO BELGRADO, Belgrade, 9.507mc, 
31.56m: Mr. Edel reports hearing Yugo
slavia around 1.30 a.m. An announce
ment was that they would broadcast in 
Russian on Saturdays and Sundays at
9.30 p.m. Moscow time on 49.18m (Sun
days and Mondays, 4.30 a.m., Sydney).

Hardly had I typed the above and in 
comes an air-mail from Rex Gillett. He 
says he has heard them several times 
from 1.30 till after 3.30 on the 31.56m 
with a male and female announcer. *

XGOY, Chungking, 9.703mc, 30.91m: Rex
Gillett put me on to this one, saying 
he heard them just before 9.55 p.m.
I find our Chinese friends open at 9.35 
with gong and cafl-sign by Chinese girl. 
Signal is strong and Vou ld  be quite 
good except for intermittent morse right 
on top. Musical programme followed 
with English announcements and at 10 
o'clock^ Chinese girl in English: "This

is The Voice of China, XGOY, Chung
king, broadcasting on 9,700 kilocycles 
and 7,153 kilocycles. Here are the news 
headlines from Chungking." They were 
of only 1-i- minutes' duration and we 
were then requested to "tune in every 
night at 9 o'clock, Chungking time, for 
headline news from Chungking China." 
This was followed by announcement in 
Chinese by girl and on with Chinese 
music, followed by man in Chinese. 
Call-sign and frequencies were given 
again at 10.58- ,̂ followed by headline 
news with previous request. Then they 
went into French.

STATION CHANGES
W NRE, New York, 15.28mc, 19.63m: This

is o still further transmitter beamed to 
Europe and carrying U.S. O.W .I. pro
grammes from 12.30 a.m.-9.15 a.m.

W N RE, New York, 6.19mc, 48.47m: Also 
beamed to Europe for same reason as 
above from 9.30 a.m.-4 p.m.

VLC-6, Shepparton, 9.615mc, 31.2m: Has
now dropped Philippine hour and puts 
over programme from 7-8 directed to 
Asia. (Philippine hour is on W VLC— see 
"New  Stations.")

VLC-4, Shepparton, 15.315mc, 19.59m:
Is now heard from 8.30-9 a.m. in 
Japanese, directed to Tokyo.

VLG-5, Melbourne, 11.88mc, 25.25m: Is
heard in parallel with VLC-2, 9.68mc, 
30.99m, from 2.15-2.45 a.m., directed 
to Britain.

KROJ, 'Frisco, 9.89mc, 30.31m: This is the 
frequency now used in the transmission 
to Alaska from 2-4.45 p.m.— L.J.K.

K W IX , 'Frisco, 9.85mc, 30.44m: Until
May 2nd, heard in parallel with KROJ, 
KNBA and KNBC from 5.30 till 6.30 
p.m. and, when free from morse, puts 
in a great signal. Re-open as usual on 
the same freruency at 7 o'clock' and 
runs with KROJ (6.105mc) and KGEI 
(now on 9.55mc).

Changes by KN BA, KNBC and KRO J: 
KN BA, 13.05mc, 22.97m: 3-5.45 p.m.; 
5-6.45 p.m.
KNBC, 15.15mc, 19.81m: 3-4.45 p.m. 
KNBC, 9.70mc, 30.93m: 5-6.45 p.m. 
KROJ, 11.74mc, 25.25m: 5-6.45 p.m.

Sole Australian Concessionaires:

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

Victorian Distributors: J. H. MAGftATH 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. 
SERV ICE: Ultimate owners are 
assured of continuity of ser
vice. Our laboratory is situated 
at 267 Cfarence Street, Sydney. 
Servicing of all brands of radio 
sets amplifier!, as well as Rola 
Speakers is also undertaken at 
our laboratories.
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M O N T Ift
LOGGINGS

ALL TIMES ARE EASTERN AUSTRALIAN  
STANDARD TIM E

Pressure on spoce only permits of un
usual Loggings or alterations in schedules 
or frequencies.

Readers will show a grateful considera
tion for others if they will notify me of 
any alterations. Please send reports to 
Carlingford. Urgent reports, 'phone Epping 
L. J. Keast, 23 Honiton Avenue W., 
2511.

OCEANIA
Guam:
KU5Q ................................. 17.83mc, 16.83m

Heard at about 10.30 a.m.
KUIG 10.51 me, 28.55m

Good at 8.30 p.m. (Young).
KU5Q ...............................  9.67mc, 31.02m

Audible at 10.15 p.m.
KU5Q .............................. 9.287mc, 32.30m

Good signal at 10.45 p.m. (Young).
KU5Q .................................. 7.40mc, 40.52m

Heard at 9.45 p.m. (Young).
Philippines
W VLC, Manila ................ 15.92mc, 18.84m

Heard around 9.15 a.m. (Young).

THE EAST
China
XGOY, Chungking .... 9.645mc, 31.10m 

Heard at 12.45 a.m. (Young, Gillett).
India
ZO J, Colombo ..........  15.275mc, 19.64m

Opens at 1 p.m. with headline news, 
then programme summary— news at 2.30 
Fair signal (Cushen).

VUD-8, Delhi ................. 11.87mc, 25.27m
Heard "United Nations in Delhi, India" 
from 9.40-10 p.m. (Bayley).

---- # Delhi ......................  9.68mc, 30.99m
Heard from opening at 9 p.m. (G illett).

GREAT BR IT A IN
BBC, London
GRU ..................................  9.915mc, 30.26m

Excellent to Latin-America in Portuguese 
at 11 a.m.— L J.K .

GRY ...................................  9.10mc, 31.25m
Delightful signal in programme to the 
Forces from 2-6 p.m.— L J.K .

G R J ....................................  7 32mc, 40.98m
Terrific with A.E.S. programme at 6 a.m. 
(Cushen).

AFRICA
Algeria
AFHQ, Algiers ................. 6.04mc, 49.67m

Carries the U.S. programme "Cross Sec
tion" at 6 a.m. (Cushen).

Belgian Congo
RNB, Leopoldville .......9.78mc, 30.66m.

Heard with news for North America at 
8.15, 9.15 and 10.15 a.m. with good 
signals (G illett).

CENTRAL AM ERICA
Guatemala
TGWA, Guatemala City .. 15.17mc, 19.78m 

Weaker than previously in mornings 
(Gaden).

TGWA, Guatemala City . 9.76mc, 30.74m 
Very fine till 4 p.m. with CBS pro
gramme (Cushen, Gaden).

SOUTH AM ERICA
Brazil
PRL-7, Rio de Janiero .. 9.72mc, 30.86m 

Fair strength a t 8 a.m. (G illett).

Chile
CE-970, Valparaiso 9.73mc, 30.82m 

Heard occasionally but very faintly at 
8 a.m. (G illett).

Ecuador
HCJB, Quito ........... 11.115mc, 19.85m

Heard at 6.30 a.m. (Cushen). (Their 
present sked is 4.30-9 a.m.; 8-11 p.m.)

HCJB, Quito ................  12.445mc, 24.08m
Heard at 6 a.m. (Young).

U.S.A. (Son Francisco unless otherwise 
mentioned)

KN BI 15.34mc, 19.56m
Weakest of the 'Frisco's in morning 
(Gaden).

KGEX ..............................  15.21 me, 19.72m
Probably the best 19-metre Friscan in 
morning (Gaden).

KNBC ..........................  15.15mc, 19.81m
Splendid signal before lunch (Gaden). 
(Sked is: 11.20 a.m.-1.15 p.m.—  
L .J.K .)
KNBA, 13.05mc, J22.97m: 3-4.45 p.m.; 
Heard in parallel with KNBC from 11.20 
a.m.-1.15 p.m. at gradually increasing 
volume. See "Says W ho" for other skeds. 
— L J.K .

KCBF ............................... 11.77mc, 25.49m
The best San Friscan on this band in 
a.m. (Gaden).

KCBA .................................. 6.17mc,‘ 48.62m
Heard well at 8 p.m. (Bayley).

U.S.A. (Other than 'Frisco)
WOOW, New York .... 11.87mc( 25.27m 

Opens at 7.30 a.m. in parallel with 
WOOC, 7.82mc— terrific signal— heard 
till after 9 a.m. (Cushen).

W LW S, Cincinnati .... 11.71mc, 25.62m 
Good at 9.15 a.m. (Young).

WBOS, Boston ..........  9.897.5mc, 30.31m
Heard closing at 9 a.m. (Gaden).

W N RA , New York .........  9.855mc, 30.44m
Fair a t 9.15 a.m. (Gaden). Fair at 9.45 
p.m. (Young).

W LW R , Cincinnati .......... 9.75mc, 30.75m
Very good at 9.15 a.m. (Gaden).

W N B I, New York .......... 9.67mc, 31.02m
Audible at 10.15 p.m. (Young).

W LW O , Cincinnati .......... 9.59mc, 31.28m
fn parallel with but only half as good 
as WGEO at 9.15 a.m. (Gaden).

WGEO, New York .......... 9.53mc, 31.48m
100 per cent in Spanish at 9.15 a.m. 
(Gaden).

WOOC, New York .......... 7.82mc/ 38.36m
Heard opening at 7.30 a.m.— Fair signal 
(Cushen).

W LW S, Cincinnati .......... 6.37mc, 47.10m
Heard 8.45-10.15 p.m. daily in Spanish, 
also 'on 7.82mc, 38.36m (Cushen).

M ISCELLANEOUS
Arabia
ZN R, Aden .................. 12.11 me, 24.77m

Fair at 2 a.m. (Young).
ZNR, Aden ....................... 6.75mc, 44.38m

Fair at 2 a.m. (Young). Heard poorly 
at 3 a.m. (Cushen).

France
Paris ................................  9.52mc, 31.51m

Very fine at 6 a.m. (Cushen). Heard 
at 7.15 a.m. (G illett).

Paris ...................................  9.49mc, 31.61m
Suffers from much interference at 6 
a.m. (Cushen). Closes at 7.30 a.m. 
(G ille tt).

Italy
"The Voice of Ita ly ," Rome

6.02mc, 49.81m 
Closes at 8 a.m. with fine signal after 
giving news in German (Gillett).

Poland
Radio Luoi;n, Lublin .... 6.115mc, 49.05m 

Has been heard concluding an English 
language programme at 3.45 a.m., an
nouncing as "This is the Polish Radio,

Lublin calling" (G illett).
Sweden
SBU, Stockholm ..........  9.545mc, 31.46m

Not reported for a long time— has been 
fairly good strength in relay with SBU, 
6.065mc, 49.46m A t 7.15 a.m. custom
ary 11 notes are heard.

Switzerland
HEO-4, Berne ........... 10.345mc; 28.99m

Heard at great strength but does not 
seem to be on every day Has news at 
5.45 a.m., then, "Swiss Spotlight" and 
"Swiss Observer." S^ons at 6.15 a.m. with 
"Goodnight to our friends in America." 
Says next news in 5 hours (Cushen).

Yugoslavia
Radio Belgrade, Belgrade

See "New Stations."
9.507me, 31.56m

STATION CHANGES
(Continued from page 24)

Change by K G E I:
An announcement heard on Sunday, 
29th April, stated that from 0900GMT, 
May 1st, a change in frequency to S.W. 
Pacific Philippine area would be made. 
KGEI will operate on 9.55mc, 31.41m, 
from 7 p.m.-1.15 a.m.

HER-5, Berne, 11.96mc, 25.08m: Has re
placed HEI-5 in Tuesday and Saturday 
broadcasts to Australia, New Zealand 
and Pacific area. Session now opens 
at 3 p.m. (three hours earlier than 
previously) and till closing at 4.30 is 
heard well but the earlier hour has not 
helped the transmitter on 12.965mc, 
23.14m, so as from May 1st this will 
change to 14.535mc, 20.64m and result 
should be better.

Further 'Frisco changes:

KRHO, 17.80mc, 16.85m, carries AFRS pro
grammes from 12.15-12.30 p.m. and 
12.30-12.45 p.m.

KN BI has jumped from 6.02mc, 49.83m, 
to 9.49mc, 31.61m.

Here are some to watch for:
The following New Zealand transmitters 
may be testing any day— if they have 
not already done so: ZL1, 6080; ZL2, 
9540; ZL3, 11,780; and ZL4, 15,280 
kilocycles.

KW V, San Francisco, 10.84mc, 27.68m:
Our old friend has returned but is out 
of luck for most <pf the time, at my 
listening post, owing to morse and 
noise. Opens at 6.15 p.m., and closes, 
I think, at 8.30 p.m. A t any rate, by 
that time it has faded out owing to 
the noise generally associated with that 
part of the dial. Not a good spot for 
or intended for us, but may be reach
ing the Philippines O.K.

KGEX, San Francisco, 7.25mc, 41.38m: 
Now opens at 8 p.m.
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Speedy Query Service
Conducted under the personal supervision of A. G. Hull

L.C. (Burwood) asks for the cor
rect frequency for the intermediate 
transformers and oscillator coils of 
standard commercial brands, such as 
R.C.S., Radiokes, Crown, Kingsley 
and Aegis.

A.— Most of these are nominally 
designed for a frequency of 455 kilo
cycles, but it is possible to adjust 
them to work on almost any frequency 
in the same region and still give satis
factory results. This is sometimes de
sirable in order to dodge a whistle 
on certain stations, for example, when 
o local station has a frequency equal 
to twice the intermediate frequency. / 
When such trouble is encountered the
i.f. frequency can be adjusted to 
460 K.c.

*  *  *
J.B . (Petersham) writes: "W h a t is 

the voltage gain of a 6A6 twin triode 
used as a cathode follower driver? Is 
it necessary to use a separate fila
ment winding for a cathode follower 
driver? W hat is the voltage gain of 
a 6 J7G with 250 volts on the p 'ate?"

A .— You won't get any voltage 
gain in a cathode driver, but will get 
the ratio of the transformer used. It 
is not necessary to use a separate 
heater for the driver; only necessary 
with cathode-followers in push-pull 
with directly-heated valves such as 
2A3. The voltage gain will depend 
on the plate load resistance used, the 
value of the grid leak following and 
other factors. Should be somewhere 
in the region of about 100 to 120.

* *  *
W.G.C. (Stawell, Vic.) wants to 

make up a power unit for a two- 
valve set and wants to know how to 
fit resistors to give 50, 100 and 150 
volts.

A .— The only easy way to get 
stabilised voltages is to put a voltage 
divider across the high tension and 
then take current off suitable tap
pings. If you take the current through 
resistances in series, then the actual 
voltage available will depend on the 
current drawn, as per Ohm's Law. 
W ith the voltage divider the bleeder 
current has a steadying effect on the 
voltage. W e  suggest using an ordin
ary 15,000 ohm wire-wound divider 
with adjustable clips. You can estim
ate the voltage roughly by the posi
tion of the clip. For example, a clip 
half-way up should give about half

j In the February issue, on this 
) page we enquired for informa- 
I tion about "Durium " record- 

) j ings. From a reader in Huntly, 
New Zealand, who says he 
has handled hundreds of these, 
we have the following remarks: 

"They were very light and 
flexible, could be bent end 
twisted, folded or doubled with
out any injury. A  child of four 
years could comfortably carry 
120 to 150 records. The in
structions on the records were 
that they had to be played with 
very blunt needles. Most of the 
public soon forgot to change the 
needles, and the first time these 
records were played with a 
sharp needle the sound troxk 
was simply cut to shreds, thus 
they died a quick death. Re
production from these record
ings was equal to the best in 
that day, about 1927."

(From another reader we 
have a rather shaky report that 
the "Durium " records were 
made of celluloid, but this 
seems doubtful. Anyone who 
can throw light on how these 
records were made is invited to 
let us have details for publica- 

j tion.— Editor.)

the full voltage at a low current 
drain. Incidentally, you should use 
another filter condenser across the 
output of the rectifier before the first 
choke, i.e., from rectifier heater to 
secondary centre-tap. Correctly a 4- 
volt rectifier valve should be used, 
but you might manage with an 80, 
which is designed for use with a 5- 
volt filament supply.

AUDIO OSCILLATOR
(Continued from page 15)

m eth o d  o f c a lib ra tio n  re q u ire s  th e  
use o f an oscilloscope. W ith  it, th e  
60-cycle po w er-lin e  freq u en cy  m ay  
be used  as a  basic  “ s ta n d a rd ” , since 
th is  freq u e n c y  is k e p t fa ir ly  con
s ta n t. V o ltag e s  a t  h a rm o n ic  f re 
quencies o f 60 cycles th en  m ay  be 
m ixed w ith  th e  unkn o w n  au d io  os
c il la to r  s ignal an d  th en  iden tified  
th ro u g h  a  know ledge  of c e r ta in  geo
m etrica l p a tte rn s  w hich a p p e a r  on

th e  screen . T hese p a t te rn s  a  16 
kno w n  com m only  as L is sa jo u s  fig
ures. T h e ir  in te rp re ta tio n  is sim ple 
b ecau se , w hen th ey  a re  b ro u g h t to  
a  s ta n d s til l  on  th e  screen , th e y  re p 
re se n t a  sim ple ra tio  be tw een  th e  
tw o  freq u en c ie s  w hich a p p e a r  sim 
u lta n e o u s ly  on th e  v e r tic a l a n d  h o ri
zo n ta l p la tes .

C onclusions
S om etim es an  au d io  system  w hich 

is d esigned  fo r  g e n e ra l use by  th e  
p u b lic  n eed  n o t have a freq u e n c y  
ra n g e  an y w h ere  n e a r  to  th a t  o f th e  
te s t  o sc illa to r  h ere  described . T he 
av era g e  h u m an  e a r  can  n o t re sp o n d  
above a p p ro x im a te ly  15,000 cycles. 
B ro a d c a s t m o d u la tio n  is lim ited  to  
5 kc. p lu s  an d  m inus th e  c a r r ie r  
f req u e n c y  —  a b a n d  w id th  o f only
10 kc. J u s t  w here  a w id e-b an d  
a u d io  o sc illa to r such as th is  one 
finds its  u sefu ln ess m ay  n o t a t  once 
be a p p a re n t. I t  has been  p o in ted  
o u t  in  th is  a r tic le , how ever, th a t  
c e r ta in  o f th e  n ew er d evelopm en ts 
in  rad io  c irc u its , m ore  p a r tic u la r ly  
in  th e  field o f f.m . a n d  v ideo, re 
q u ire  w id e-b an d  c irc u its  fo r  special 

p u rp o se s , so th a t  th e  w id th  o f th e  
au d io  sp e c tru m  w ith  re la tio n  to  th e  
hu m an  e a r  is beside th e  p o in t. I f  
su c h  c irc u its  a re  to  be  te s te d , a 
w id e-ran g e  o sc illa to r  such as th e  
o n e  desc rib ed  in  th is  a r tic le  is r e 
q u ired .

HI-FI H IN T
(Continued from page 11 )

is go in g  to  s tep  dow n th e  p la te  r e 
s is tan ce  in  th e  sam e ra tio , so only 
th e  ra tio  o f th e  tw o  re sis tan ces 
c o u n t. U sin g  T y p e  50 tu b es , th e  
p la te  re s is tan ce  w ould  a p p e a r  as a 
4 ohm  sh u n t resis tan ce  across a 10 
ohm  voice coil. 45 tu b es  give a 
s lig h tly  lo w er sh u n t re s is tan ce , b u t 
2A 3’s, ru n n in g  Class A , give less 
th an  a t ly rd  o f an  ohm . H o w ev er, 
th e se  sam e 2A 3’s, ru n n in g  -Class 
A B 1 , have  a re sis tan ce  o f H i  ohm s 
w hich is  n o t so good.

B y  w ay  o f co m p ariso n , 6L 6’s give 
78 ohm s a n d  6F 6’s give J l l  ohm s 
w hen p e n to d e  connected .

T h e re  is an  old ru le  th a t  says 
th a t  i f  you w a n t 4 w a tts  o f high 
q u a lity  au d io  p o w er, m ake  an  o v er
sized am p lifie r o f 10 o r 20 w a tts . 
T h is ru le  w as fine w hen e v e ry th in g  
w as Class A. H ow ever, a 30 w a tt 
C lass B o r a  15 w a tt  C lass A B  am 
p lifie r does n o t sound  as well as 
a  4 w a tt  C lass A  am plifie r, p ro v id ed  
4 w a tts  is a ll you w an t. N o t to  o u r  
e a r  anyw ay.

— W illiam  A. H eady.
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AJOdr a « H I
The Science B e h in d  

the Science o f  Electronics
is the focusing o f all branches o f science 
upon the development and improvement 
o f electron vacuum tubes.

W T k f i i  .

Ei ma c  A  G r i d
Solves <yud e**u44io*t fnotte** f

Grid emission, with the resulting instability of oper

ation, parasitic oscillations and prematurely burned 

out filaments, has become a thing o f the past. The new 

Eimac " X ”  grid will not emit electrons even when op

erated at incandescent heat.

Th e solution to the problem o f grid emission lifts a 

great barrier which has long stood in the path o f elec

tron vacuum valve development and the progress of 

electronics. Eimac Engineers in developing the X  

grid have made a real contribution . . .  and a very im 

portant one . . . toward the development o f new and 

more efficient vacuum valves. It is such heads-up En

gineering that has made Eimac valves first choice o f  

leading electronic engineers throughout the world . . .  

and maintained them in that position year after year.

TH ERM O -D YN AM IC S..Vacuum  fur- 
naces heat materials to exceedingly 

high temperatures.

C H E M ISTR Y... Experimentation u ith 
metallic components and preparation 

o f chemical compounds.

Tht layman's handbook 
o f Electronics w ill be sent 
you upon request w ith 
out cost or obligation.

POWDER M E T A LL U R G Y ... Com
pounding special alloys.

ilTfl-McCUUOUGH, INC., 874 San Mateo Avenue, SAN BRUNOr CALIF.
Plants located at: San Bruno. Californio and Salt Lake City. Utah

Exports Agents: FRAZAR & HANSEN. 301 Clay St.. San Francisco 11. Calif.. U. S. A.
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To Mr. L. B. G RAHAM , Principal,
Australian Radio College Pty. Ltd. 

Broadway, Sydney. 'Phone, M  6391 -2 
Dear Sir,— I am interested in Radio. Please 
send me, without obligation on my part, 
the free book, "Careers in Radio and Tele
vision."
NAM E ...............................................................
ADDRESS .........................................................
...........................................................  A.R.W.2.

St., Sydney, N.S.W., for the proprietor of the “ Australasian Radio World,”  Elisabeth St., Sydney.

war find you looking 
for any type of employment 

belong to the tragic ranks of the
unskilled?

4FF SUPERh. If so, get to work immediately and join the 
ambitious young men who realise that Radio 
offers them limitless opportunities for ad
vancement and an assured future.

LOOK W H A T  A.R.C. HAS DONE FOR 
T H IS  M AN

" I 'm  blessing the day I started learning Radio 
ot the A.R.C. As things stand at present, I 
have earned enough to cover all my expendi
tures. These include: (1) the Course paid 
for; (2 ) two meters, value pre-war £26—  
worth a lot more now; (3) four radios to 
learn on and experiment with, plus a fair 

omount of stock on hand, value roughly £15; 
ond, best of all, worth more than all, a 
decent future."

— H.B., Western Australia

GLU ING WOOD W ITH  
RADIO W AVES

Incredible as it may 
seem, an R.F. "spot- 
gluer" has been tested 
under Active Service 

conditions similar to those of ordinary produc
tion. Exhaustive tests have clearly demon
strated that this process can successfully be 

used for tacking together layers of wood 
veneer. This operation is necessary to mould 
plywood shapes, such as aircraft fuselages, 
wing elements, stabilizers, etc. Here is a 
great new application of Radio which speaks 
well for the future. Truly it may be said 
"Radio wonders will never cease."

Cnr. BROADW AY & C IT Y  ROAD  
SYD N EY - Phone M 6391-M 6392

SECURE YOUR POSITION IN THE POST-WAR WORLD 
WHILST FOLLOWING YOUR PRESENT OCCUPATION

YOU CAN START RIGHT A W A Y
Of the many industries crying out for skilled 
men, none is more important to the Nation 
than Radio. W e offer you the opportunity 
to enter Radio either in industry or in the 
fighting forces. Here are three good reasons 
why you will benefit if you become Radio 
Trained:—
1.— You will enter today's most progressive 

industry.
2.— You will be pulling your weight in the 

war effort.
3.— You will have a splendid career ahead of 

you when the war is over.

COSTS LITTLE
Think of this— for a few pence per day—  
actually less than many fellows spend on to
bacco— you can prepare yourself for a man- 
sized job in Radio.

AUSTRALIAN RADIO 
COLLEGE PTY. LTD.

PREVIOUS KNOWLEDGE  
UNNECESSARY

You don't need a knowledge of Radio or Elec
tricity. We'll give you all you need of both 
— you'll start at the beginning, building up 
knowledge just as carefully and systematically 
as you would lav brick after brick in Its 
place when buliaing a  wall. You get the 
knowledge you want presented in a manner 
that makes it easy to learn FAST.

SEND FOR THIS 
FREE BOOK

First thing to do if 
you want to secure 
the facts about Radid 
is to send in for 
"Careers in Radio and 
Television," a lav
ishly illustrated book 
published by the Col
lege and available to 
approved enquirers. 
Send in coupon your 
copy now. It's free 
and post free.
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