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MA Y  th e  " le a rn e d  m e n ”  o f  th e  N a tio n s  o f  th e ' W o r ld  p ro d u c e  a  fo rm u la  th a t  will 
e n ab le  "p e a c e  to  re ig n ”  in  o u r  tim e , th u s  a llo w in g  us to  p u rsu e  th e  sc ience o f  R adio  
a n d  E lec tro n ics to  o u r ow n sa tis fa c tio n  a n d  fo r  th e  u ltim a te  benefit o f  m a n k in d .

W ith  th e  co m m en cem en t o f  th is  N ew  Y e a r , o u r  first Ju b ile e  e d itio n  o f  A u s tra l ia n  R ad io  
a n d  E lec tro n ics also  co in c id es , a n d  we feel su re  th a t  you  will a p p re c ia te  th e  fa c t  " th a t  n o  
sto n e  h a s  been  le f t  u n tu rn e d ” to  p re se n t to  c u r  re a d e rs  a rtic les  o n  v ario u s  su b jec ts  w h ich  
a d h e re  to  o u r  p o licy  o f p ro d u c in g  a  m o n th ly  te c h n ic a l jo u rn a l ,  h a v in g  N a t io n a l  coverage , 
f o r  th e  ad v a n c e m e n t o f  R ad io  a n d  E le c tro n ic  know ledge. . )

I n  th is  issue th e  R. 8C E . T e lev isio n  P ro je c t com m ences, a n d  we t ru s t  th a t  re a d e rs  
b u ild in g  th is  e q u ip m e n t w ill g a in  first h a n d  p ra c tic a l know ledge o f th e  su b je c t, so th a t  w hen 
T .V . is " o n  th e  air*? in  " X ” n u m b e r  o f  years  tim e , th a t  th e  S e rv icem an , H o b b y is t a n d  1
H o m e  C o n s tru c to r  will be ab le  to  s till h o ld  h is  ow n in  th e  new  field.

F o r  th o se  in te re s ted  in  th e  r e p ro d u c tio n  o f  d isk  re c o rd in g s , a n d  fo r  th a t  m a tte r  T a p e ,
W ire , o r  H o m e  R e co rd in g , we h e a r tily  re co m m en d  th e  P .P .6 L 6  C o m p e n sa te d  A m p lifie r
fu lly  d escribed  o n  p a g e  7 o f  th is  issue. £

R e co rd in g  en g in ee rs  h av e  s triv en  fo r  years to  g ive us b e tte r  a n d  b e tte r  fidelity  o f  £
r e p ro d u c tio n , w ith  low er noise level, a n d  o n e  m e th o d  used is to  a t te n u a te  freq u e n c ies above 
o r  below  a  c e r ta in  fre q u e n c y  ra n g e  w hilst re c o rd in g , a n d  use re sp o n se  co m p e n sa tio n  in  th e  
p la y b a c k  am p lifie r . >

I t  is f o r  th is  p u rp o se  th a t  th e  A m p lifie r  d escribed  h e re in  h a s  been  desig n ed , as botty 
h ig h  a n d  low boost, o r  c o m b in a tio n  o f  b o th , m ay  be o b ta in e d  w ith o u t sa c rif ic in g  th re sh o ld  
level as f a r  as th e  e a r  is c o n c e rn e d . C o u p le d  to  a  g o o d  sp e ak er, su itab ly  b affled , you  will 
be d e lig h ted  w ith  th e  to n e  c o lo u r th a t  c a n  be o b ta in e d .

N o  d o u b t you  h av e  m ad e  y o u r  N ew  Y e a r  re so lu tio n s  . . .  so h a v e  we . . . m o st o f  w hich  
we h o p e  to  keep  . . . a n d  o n e  o f  th e m  is to  assure  y o u  th a t  e v e ry th in g  h u m a n ly  possib le  id 
b e in g  d o n e  to  b r in g  o u t o u r  jo u rn a l  re g u la rly  each  m o n th  a n d  to  m a in ta in  th e  h ig h  
s ta n d a rd  o f  o u r  te c h n ic a l artic les.

I t  w ill be n o te d  th a t  we h a v e  o b ta in e d  1 0 0 %  c o -o p e ra tio n  a n d  ad v e r tis in g  su p p o r t  *
f ro m  o u r  v ario u s  f r ie n d s  in  th e  R ad io  a n d  E le c trica l In d u s try , a n d  we co m m en d  y o u  to  s u p 
p o r t  these p eo p le , w ho h av e  h e lp e d  us to  h e lp  you . M a y  we also  suggest y o u  m e n tio n  / 
A u s tra lia n  R ad io  8C E le c tro n ics w h en  m a k in g  y o u r p u rch ase s.

F in a lly , we h a v e  m a n y  excellen t c o n s tru c tio n a l a rtic les  in  th e  course  o f  p re p a ra t io n , 
b u t  to  list th e m  now  w ould  be  " s p ill in g  th e  b e a n s ,”  so to  speak .

W e  a re  lo o k in g  fo rw a rd  to  th e  fu tu re  w ith  o p tim ism , a n d  tru s t th a t  th e  N ew  Y e a r  
b r in g s  to  you  " e v e ry th in g  you  wish y o u rse lf .’1’ '►

— L A Y  W . C R A N C H .
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35 mm.

SUB-MINIATURE 
VALVES
For Communications and Industry

-—no advantage having sub-m iniature com ponents w ithout sub
m iniature valves— or vice versa— both  are now available for the  
Australian D esign Engineer and the M ullard Sub-m iniature 
Range includes dry battery and 6.3 volt m ains type \  H F valves, 
voltage stabilisers, thyratrons and electrom eter valves, and 
sub-m iniature valve sockets. D iam eter 10 m m. (§ inch) —  
com pare the size w ith  a cigarette— also the tiny  silica loaded  
polystyrene sockets (availab le for both  chassis and panel 
m o u n tin g ).

Type Description
Length
(mm)

Filar-ent or Heater 
(V) (mA)

Va
(V)

Va?
(V)

V a l
(V)

la
(mA)

gm
(ma/V)

ra
(KQ)

Pout
(W )

DF72 Sharp cut-off R.F. Pentode 41.2 1.25 25 67.5 67.5 0 1.7 1.0 650 —

DF73 Variable-mu R.F. Pentode 41.2 1.25 25 67.5 67.5 0 1.7 0.8 450 —

DAF70 Single Diode A.F. P entode 41.2 1.25 25 67.5 67.5 0 0.9 0.45 200 —

DL75 A.F. O utput Pentode 41.2 1.25 25 90 90 -3 1.3 0.67 500 0.047

EF70 High Slope R.F. Pentode w ith Short g3 
base 38 6.3 200 100 100 -2 3.0 2.3 100 _

EF72 High Slope R.F. Pentode 38 6.3 150 100 100 -1.4 7.0 5.0 200 —

EF73 High Slope non-R.F. Pentode 38 6.3 209 100 100 - 2.0 7.5 5.0 250 —

EC70 R.F. Triode for u se  as Oscillator u p  to 
500 M c/s 38 6.3 150 100 — - 2.0 13 5.5 3.8 0.75 

500 M c/s

*EA76 Single Diode 25.4 6.3 150 150
(r.m.s.) — 9

(max) — — —

70B1 Voltage S'.abiliser 50.7 V b u rn ing  =  70V., C urrent ran g e  =  5-15mA., A.C. resistance = 300«.

( M i l l i a r d !

* 5 mm diam eter b u lb . L ead s d isp o se d  on p itch circle  of 2.3 mm diam eter.

INDUST R IAL  POW ER VALVES • THYRATRONS  • INDUST R IAL  RECTIFIERS  • PH O T O - 
CELLS  • FLASH  TUBES • ACCELERO M ET ERS  • C A T H O D E  R AY  TUBES • STABILISERS  

A N D  REFERENCE LEVEL TUBES • C O L D  C A T H O D E  TUBES • ELECTROMETERS, ETC.

Thermionic Valves and Electron Tubes
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The "R. & E." Amateur Television Project 
for Home Construction

Part I— The Proposed System
'  'i ''H O SE  who have read the Editorial in the last composite issue of this journal 

and z l’ho are interested in follow ing the Am ateur Television P roject through  
our pages, will have some idea- o f what this first instalment is about. In  it w ill be 
fo u n d  a description o f the first part o f the project^-the production o f images on 
a cathode ray tube screen, the pictures being obtained from  still transparencies—  
negatives or slides. The whole process is broken up into its  component parts, and 
it is shown how it is proposed to tackle the various problems that will be met.

I N T R O D U C T IO N

W h e n  it was d ec id ed  th a t  th e  tim e  was p e rh a p s  rip e  
f o r  p re se n tin g  o u r  read e rs  w ith  som e te lev ision  in fo rm a 
tio n , th e  q u e s t io n .o f  ju s t how  we sh o u ld  go ab o u t th is 
tu rn e d  o u t to  be p e rh a p s  th e  m o st d ifficult o n e  to 
solve. O n e  way, be loved  o f  te c h n ic a l m ag az in es w hen 
th ey  a re  ab o u t to b u rs t f o r th  w ith  a n  en tire ly  new  
p h a se  o f ac tiv ity , is to  em b ark  o n  a  series o f  e lem en ta ry  
th e o re tic a l artic les, o f te n  in  th e  fo rm  o f a  " c o u rse ” . 
T h is  a p p ro a c h  is excellen tly  su ited  to  th o se  w ho wish 
to  take  u p  th e  new  sub jec t se riously  a n d  to  le a rn  th e  
e lem en ts w ith o u t d iv in g  in to  th e  m o re  a d v an ce d  tex t
books, w hich  c a n  be tack led  a t  a  la te r  stage. A n o th e r  
p o ssib ility  was to  p re sen t, w ith o u t f u r th e r  w a rn in g , th e  
c ircu its  a n d  co n s tru c tio n  o f  som e tr a n sm ittin g  a n d  
rece iv in g  g e a r , so th a t  a m a te u r  tra n sm itte rs  cou ld  
u n d e r ta k e  th e  p ro v is io n  o f  th e  tra n sm itte d  signals, 
w hile  a n y o n e  w ho w ished co u ld  b u ild  a  receiver. T h is  
o n e  is ru le d  o u t o n  severa l coun ts . I n  th e  first p iace , 
th e  specia l g e a r  necessa ry  fo r  p u t t in g  a  te lev ision  
s ig n a l o n  th e  a ir  is n o t  a v a ila b le ’ in  th is  c o u n try  as 
yet, a n d  if  it were, it w ould  be so expensive  as to 
p re c lu d e  its use by a ll b u t th e  m ost o p u le n t o f 
" H a m s .”  I f  th e  tra n sm itte rs  co u ld  n o t tak e  it u p  fo r  
these  reaso n s , th e n  th e re  w ould  be n o  in te re s t o r  
in cen tiv e  f o r  th e  b u ild e r  o f  receivers, f o r  he  w ould  
h av e  n o  tran sm iss io n s to  receive.

H a v in g  re je c te d  b o th  these so lu tio n s , th e re fo re , we 
h i t  u p o n  o n e  w h ich  we th in k  is new , a n d  w hich  
sh o u ld  en ab le  a  g re a t m an y  o f  o u r  read e rs , w h e th er 
a m a te u r  tra n sm itte rs  o r n o t, to  p a r tic ip a te , a t  little  
expense  to  them selves. F o r  th is  reaso n , th e  first e q u ip 
m e n t to  be describ ed  will n o t  d irec tly  e n ab le  am a te u rs  
to  p u t  a  te lev ision  s ig n a l o n  th e  a ir . W ith  su b sequen t 
m o d ifica tio n  it w ill, b u t th e  in itia l e q u ip m e n t will be 
so excellen t f o r  d e m o n s tra tin g  th e  basic p r in c ip le s  o f 
te lev ision  tran sm iss io n  th a t  it is c o n s id e red  th a t  very 
few  am a te u rs  will o b jec t to  th is  f e a tu re  o f  it. O n e  
very  g re a t a d v a n ta g e  is th a t  in  o rd e r  to  o p e ra te  it, no  
com plex  sy n c h ro n iz in g  g e a r  is n eed ed , th e reb y  b y pass
in g  a t  o n e  fell sw oop, as it  were, m a n y  o f  th e  diffi
cu lties associa ted  w ith  p ro d u c in g  a n  im age in  th e  c o n 
v e n tio n a l m a n n e r .

A s to  th e  g e a r  re q u ire d , th is  takes o n  a  very  sim ple 
fo rm , too. B riefly , w h a t will be re q u ire d  is as fo llow s:
i  1) Tw o c a th o d e  ra y  tubes, o n e - to  ac t as a  " c a m e ra ” 

tu b e , a n d  th e  o th e r  as a  rece iv in g  tu b e , o n  w hich  
th e  im ag e  will be p ro d u ced .

(2 )  A  video am p lifie r , to  a m p lify  th e  s ig n a l f ro m  th e  
" c a m e ra ”  tube .

(3 ) A  p h o to -e le c tric  cell, to co n v e rt th e  lig h t f ro m  th e  
face  o f  th e  ca m e ra  tube  in to  a  v ideo  signa l.

(4 ) T w o tim e-base circu its, o n e  a t  a  h ig h  frequency*  
a n d  p ro d u c in g  th e  h o r iz o n ta l o r  lin e  scan  fo r  b o th
C .R .T .s , a n d  th e  o th e r  a t  a  low freq u e n cy , m a k in g  
th e  v e rtica l o r  f ra m e  scan  fo r  th e  tubes.

(5 ) A  p ow er su p p ly  (h ig h  vo ltag e) fo r  th e  c a th o d e  
ra y  tubes. T h e  sam e su p p ly  c a n  feed  b o th  tu b es , 
th e reb y  re d u c in g  th e  expense.

( 6 ) A  low v o ltag e  pow er su p p ly  f o r  th e  tim e-base  
circu its. T h is  h as very  lig h t  c u r re n t  d ra in , a n d  
a n  o rd in a ry  rece iv in g  ty p e  pow er su p p ly  is q u ite  
sa tis fac to ry .

W H A T  T H E  A B O V E  W IL L  D O

A t th e  o u tse t, we w ould  like to  em p h as ize  th a t  th is  
series o f  a r tic le s  will n o t a t te m p t to  g ive d e ta iled  
th e o re tic a l d iscussions o f  th e  p r in c ip le s  o f  television* 
f o r  an y o n e  w ho follow s th e  series th ro u g h , a n d  p a r t i 
c u la rly  w ho bu ild s th e  ex p e rim en ta l c ircu its  to  be p r e 
sen ted  w ill h av e  n o  difficulty  in  u n d e rs ta n d in g  th e  
p rin c ip le s  invo lved . R a th e r, th e  a rtic le s  a re  des ig n ed  to  
g ive en th u s ia sts  so m e th in g  a b o u t te lev ision  th a t  th e y  
c a n  D O , fo r  it  is th o u g h t th a t  M r. W a c k fo rd  S q u eersr 
m ax im  a b o u t " le a rn in g  by d o in g ”  is p e rh a p s  m o re  
p ra c tic a l in  th is  case th a n  ev er h is o r ig in a to r  foresaw . 
Besides, we suspect th a t  m ost o f  tho se  w ho will ta k e  
a n  in te re s t in  te lev ision  a t  th is  stage will be d o in g  so, 
n o t  f ro m  u ltra -se rio u s  m otives, b u t sim p ly  f o r  fu n .  
N evertheless, we m u st g ive som e e x p la n a tio n  o f how  
th e  above six p ieces o f  g e a r  p ro d u c e  a  p ic tu re  fo r  us.

F irs t o f  a ll, .let us im ag in e  th a t  th e  c a th o d e  ra y  
tu b e  th a t  is to  be th e  c a m era  tu b e  h as been  set u p  
w ith  its pow er su p p ly , so th a t  w hen  tu rn e d  o n , a  sp o t 
is p re se n t th a t  c a n  be focused , a d ju s te d  as to  b r i l 
lian ce , a n d  th e n  deflected  across th e  face  o f  th e  tu b e . 
T h u s  fa r ,  th e  a r ra n g e m e n t is q u ite  co n v e n tio n a l, an d  
is exactly  eq u iv a le n t to th e  sam e p a r t  o f  a n  o rd in a ry  
osc illoscope. A t th is  stage , th e n , we h av e  a  C.R.T.. 
w ith  its fo cu sed  sp o t, as yet un d eflec ted . T h e  n ? x t 
step  is to  a p p ly  a  saw -too th  d eflec tin g  v o ltag e  to  th e  
X  p la tes , ju s t as is d o n e  in  a n  o rd in a ry  oscilloscope. 
T h is  will g ive us a  h o r iz o n ta l lin e  o n  th e  face  o f th e  
tu b e , a n d  th is  lin e  is re p e a te d  som e th o u sa n d s  o f  tim es 
a  second , so th a t  it  a p p e a rs  to  th e  eye to  be a  c o n ti
n u o u s , u n v a ry in g  lin e , w hereas, in  fa c t, it  is m ere ly  
th e  sp o t m o v in g  so fa s t, a n d  re p e a te d  so o f te n  th a t  th e  
eye c a n n o t fo llow  its m ovem ent.

Continued on Page 32
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W hy waste time establishing new lines when the name 
"D iam ond” already means quality batteries to most 
Australians. Display "D iam ond” brand batteries —  
the name will ring a bell and you’ll ring up a sale.

RADIO & FLASHLIGHT

B A T T E R I E S
* WEDDIS DIAMOND DRY CELLS PTY. LTD.

Cnr. Park and Wells Streets, Sth. Melbourne. MX 460 f
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A  Response-Compensated 6L6 Amplifier
T h is  am p lifie r  h a s  b een  des ig n ed  in  th e  first p lace  f o r  th o se  w ho re q u ire  th e  c o m p a ra tiv e ly  
h ig h  o u tp u t th a t  c a n  be  p ro v id e d  by  class A , 6L 6 ’s in  p u sh -p u ll, a n d  seco n d ly  to  fu lfil th e  
re q u ire m e n t fo r  a n  am p lifie r  in c o rp o ra tin g  in d e p e n d e n t c o n tro l o f  am p lifica tio n  a t  h ig h  a n d  low

a u d io  frequen c ies.

I n  sp ite  o f  th e  r iv a l claim s o f tr io d e s  a n d  o f  o th e r  
m o re  m o d e rn  te tro d es a n d  p en to d es , th e  6 L 6  rem a in s  
a  very  p o p u la r  tub<t, a l th o u g h  o n e  se ldom  h e a rs  o f  its 
use these  days in  h ig h -p o w ere d  am plifiers , fo r  w hich  
its  c o m p a n io n  typ e , th e  8 0 7 ,  is m o re  su ited .

S P E C IF IC A T IO N S .
T h is  am p lifie r  h as th e re fo re  been  des ig n ed  fo r  th e  

h ig h  q u a lity  re p ro d u c tio n  o f  g ra m o p h o n e  reco rd s, 
w ith o u t th e  use o f  a n y  expensive  co m p o n en ts . E ven

+ 15

a sa fe  bet th a t  by f a r  th e  m a jo r ity  o f  beam -tube  a m 
plifiers th a t  do  n o t p e r fo rm  p ro p e rly , f o r  n o  a p p a re n t  
reason , a re  afflic ted  w ith  th is  " b u g .”  V ery  o f te n  su ch  
a n  o sc illa tio n  takes p lace  o n ly  a t h ig h  in p u t  levels, 
a n d  resu lts in  A m plifier o v e rlo a d  lo n g  b e fo re  r a te d  
o u tp u t  is o b ta in ed . F a u lts  such  as th is c a n n o t be 
sp o tted  w ith o u t a n  oscilloscope, so th a t  th e  on ly  sa fe  
th in g  is to in c lu d e  th e  g r id  s to p p e rs . Even* if  th ey  
were n o t  n eed ed , th ey  w ould  hav e  n o  adverse  effect 
in  an y  o th e r  way, so th a t  th ey  fo rm  a  very  c h e a p

+ 10
B

AC

FREQUENCY RESPONSE CURVES, 6Lb  A M PL IF IER

A Both boost cont. at zero.
B Top boost at zero, low boost ot max
C Top boost at max., low boost at zero

BC

10 c /s e c . Z 3 4 5 fc 8 100 Z 3 4 5 fc 8 1000 Z 3
R esponse curves o f  th e  am p lifie r , ta k e n  o n  lo u d -sp eak e r lo a d .

4  5 6 10,000

th e  o u tp u t tra n s fo rm e r  is a  s ta n d a rd  20-w att P .A . 
typ e , w hose p e r fo rm a n c e  is co n s id e rab ly  im p ro v e d  by 
its in c o rp o ra tio n  in  th e  a m p lifie r  chassis so th a t  it 
h a s  been  possib le  to  a p p ly  inverse  feed b ack  f ro m  th e  
voice co il w in d in g  back  to th e  c a th o d e  o f th e  vo ltage  
am p lifie r  stage.

R a te d  o u tp u t  (a t th e  p la te s  o f  th e  6 L 6 ’s) is 18.5 
w atts. A  g a in  re d u c tio n  fa c to r  o f 3 is used  w ith  th e  
feed b ack . T h e  am p lifie r  m ay  be fu lly  lo ad ed  by a 
s ig n a l o f  0.35 volts p eak , o r  0 .87  volts p eak , ac c o rd in g  
to  w h e th e r  o r  n o t R 15 is sh u n te d  by a  h ig h -c a p a c ity  
e lec tro ly tic  co n d en ser. T h e  fre q u e n c y  resp o n se  o n  a 
lo u d sp e a k e r  lo a d  is fla t w ith in  p lu s o r  m in u s  1  db. 
f ro m  2 0  to  1 0 , 0 0 0  cycles p e r  second , a n d  over-a ll 
d is to r tio n  is very  low. T h e  in d e p e n d e n t h ig h  a n d  
low boost c o n tro ls  hav e  n o  effec t o n  th e  a p p a re n t  
vo lum e, since th ey  leave th e  am p lifie r  g a in  a t m idd le  
freq u e n c ie s  e n tire ly  u n c h a n g e d . N o  p ro v is io n  has 
been  m ad e  fo r  " c u tt in g ”  th e  h ig h  a n d  low fre q u e n 
cies, th e  fre q u e n c y  c h a ra c te ris tic  b e in g  " f la t”  w hen 
b o th  boost c o n tro ls  a re  a t  zero . T h e  se ttin g  o f the  
m a in  g a in  c o n tro l has n o  effect u p o n  th e  f req u e n cy  
response .

C IR C U IT  F E A T U R E S .
I t  is cu s to m a ry  w hen d es ig n in g  am p lifie rs  to  s ta rt 

a t  th e  lo u d sp e ak e r en d  a n d  w ork b ackw ards to w ard s 
th e  in p u t. T h is  p ro c e d u re  was fo llow ed  here . T h e  
6 L 6 ’s a re  o p e ra te d  u n d e r  se lf-b iased  c o n d itio n s  w ith 
270  volts o n  p la tes  a n d  screens. R 28, th e  co m m o n  
b ias resis to r, h as  a  va lu e  o f  125 ohm s, a n d  in  o u r 
case h a d  to  be m ad e  u p  f ro m  two 250 -o h m  10-w att 
resis to rs in  p a ra lle l. A  p o in t  to  n o te  ab o u t th e  o u tp u t 
stag e  is th e  use o f g r id  s to p p e rs , R27 a n d  R29. T hese  
a re  n ecessary  as a  p re c a u tio n  a g a in s t p a ra s itic  osc il
la tio n , a n d  sh o u ld  o n  n o  a c c o u n t be o m itted . I t  is

in su ra n c e  p re m iu m  a g a in s t o n e  o f  th e  m ost t ro u b le 
som e o f  am p lifie r  fau lts .

T h e  p h ase  in v e r te r  is th e  w ell-know n sp lit- lo ad  
ty p e , w h ich  is even m o re  sa tis fac to ry  th a n  u su a l in  
a n  am p lifie r  o f  th is  typ e , because o f  th e  low d r iv in g  
vo ltage  (o n ly  2 0  volts p eak  p e r  tu b e) re q u ire d  by 
th e  6 L 6 ’s. I t  uses a  6 S J7 , s tra p p e d  as a  tr io d e , b e 
cause a lm o st a n y  tu b e  w ill do in  th is  c ircu it, a n d  so 
as to  m ak e  it th e  sam e ty p e  as th e  vo ltage  am p lifie r , 
V:;, w hich  is also  a  6 S J7 .

T h is  tube  is o p e ra te d  w ith  a  1 0 0 k. p la te  lo a d , 
w h ich  n o rm a lly  gives it  a  g a in  o f  a b o u t 98  tim es. 
Rio is its n o rm a l c a th o d e  b ias resis to r o f  1500 ohm s. 
I n  th e  c irc u it th is  has been  show n u n b y p assed , as 
d o in g  so slig h tly  im p ro v e s its p e r fo rm a n c e  a t  fu l l  
o u tp u t. I t  h as th e  d isa d v a n ta g e , how ever, o f  re d u c in g  
the  g a in  o f  Vs by a  fa c to r  o f  2.5 tim es, b u t if  th e  
am p lifie r  is used w ith  a  h ig h -le v e l p ick -u p , as it 
n o rm a lly  will be, th is is n o  d isa d v a n ta g e , as th e  
am p lifie r  as a  w hole still req u ire s  on ly  0 .85v. p e a k  
to  d riv e  it  to  fu ll  o u tp u t.

IM P O R T A N T  N O T E  O N  F E E D B A C K  
C IR C U IT .

T h e  feed b ack  is ta k e n  o v e r th e  w hole o f  th e  
am p lifie r  p ro p e r ,  f ro m  th e  voice co il to  th e  c a th o d e  
o f  V 3. T h is  h a s  th e  excellen t effect o f re d u c in g  th e  
d is to r tio n  w hich  m ay  arise  in  a n y  p a r t  o f th e  a m p li
fier in c lu d e d  in  th e  feed b ack  netw o rk , in c lu d in g  th e  
o u tp u t  t ra n s fo rm e r , w h ich  is by n o  m ean s a  h ig h -  
fidelity  one , n o r  is such  p e r fo rm a n c e  c la im ed  fo r  it 
by th e  m a n u fa c tu re rs . H ow ev er, w ith  feed b ack  a p 
p lied , th e  f req u e n cy  response  a n d  d is to r tio n  a re  g o o d  
e n o u g h  to  be exceeded  o n ly  by a  rea lly  expensive  
o u tp u t tra n s fo rm e r .
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CHOOSE YOUR EQUIPMENT FROM THIS FAMOUS RANGE!

A C O S

M IC. 3 D IA P H R A G M -A C T U 
A TE D  c ry s ta l  m ic ro p h o n e , 
sp ec ia lly  d e sig n e d  fo r  th e  r e 
p ro d u c tio n  o f sp ee c h  f r e q u e n 
c ies. W ith  r is in g  re s p o n se  fro m  
1000 c /s ,  th is  m ic ro p h o n e  h a s  
e x c e p tio n a l s en s itiv ity .
P r ic e :  £1/8/2.

M IC. 19 S IN T E R C E L  fu lf ils  
th e  r e q u i r e m e n t  fo r  a  f l a t  in 
s e r t  w ith  good  s e n s it iv ity  a n d  
a  f r e q u e n c y  re sp o n se  40/8000 c /s .  
U n a ffe c te d  b y  v ib ra tio n , e x 
c e p t io n a lly  ro b u s t  c o n s tru c tio n . 
P r ic e :  £2/15/0.

M IC. 18 M IC R O PH O N E  S P E E C H  
IN S E R T  p ro v id e s  h ig h  a co u s tic  
q u a li t ie s  w ith  m in im u m  b u lk . W h ere  
e x c e p tio n a l s lim n e ss  is re q u ire d ,  th is  
In s e r t  is  re c o m m e n d e d .
P r ic e :  £1/16/0.

M IC. 14 ST A N D A R D  SPEEC H  M IC R O 
PH O N E  IN S E R T  w ith  n ic k e l-p la te  b ra s s  
case  w h ic h  g iv e s  h ig h  c o rro s io n  r e s is t 
an ce , m e c h an ic a l s t re n g th  a n d  r ig id ity . 
P r ic e : £1/8/2.

T Y P E  “ A ” M IC R O PH O N E . S p e c ia lly  
d e s ig n e d  fo r  c le a r  p ro d u c tio n  o f 
sp eech . Id e a l fo r  p u b lie  a d d re ss ; 
o ff ice  a n d  fa c to ry  call sy s te m s ; 
a m a te u r  a n d  m o b ile  ra d io  t r a n s 
m itte r s ,  etc .
P r ic e :  £6/17/6.

G.P. 20 M ICROCELL PICK-UP
T h e  m o s t o u ts ta n d in g  p ic k u p  on  th e  m a rk e t!  
In c o rp o ra te s  th e  la te s t  a d v an c e s  in  p ic k u p  

d e s ig n  a n d  s e ts  a  n e w  h ig h  s ta n d a rd  in 
s o u n d  re p ro d u c tio n . T h e  A cos M IC 

R O C E LL h a s  20 tim e s  g re a te r  
o u tp u t  th a n  c o m p a ra b le  

m a g n e tic  ty p e s ; n e ed le  
ta lk  a n d  m o to r

PRICE £5/8/6
ru m b le  is  p ra c tic a lly  n o n -e x is te n t.  F i t te d  w ith  p e r 
m a n e n t  s a p p h ir e  s ty lu s  a n d  a u to m a tic  b a ss -b o o s t w h ich  
p e rm its  f i t t in g  to  a n y  d o m e stic  ra d io  w ith o u t ad d itio n a l 
e q u a l ise rs .  P la y s  M icro g ro o v e  o r  o rd in a ry  re c o rd in g s . A v a ila b le  "  
fro m  a ll R ad io  S to res . ' P r i c e : £ 5 /o /b
C A R T R ID G E  O N LY  (G .P .1 9 ) .....................................

.......................................  P r ic e :  £ 3 /1 /6

G.P. 10 UNBREAKABLE 
PICK-UP PRICE

£2/13 /6
S t u r d y  c o n s t r u c t io n ;  

n in e ty  d e g re e  l i f t - b a c k  a n d  
e x c lu s iv e  n e e d le  p r e s s u r e  a d 

ju s tm e n t .  L o w  H a rm o n ic  D is to r 
t io n . O u tp u t  1.5 v o lt.  P r ic e :  £ 2 /1 3 /6 . 
C A R T R I D G E  O N L Y  ( G .P .  9) P r ic e :  

£ 1 / 9 / - .

PRICE
•£4/8/6
P i c k - u p  f o r  t h e  
m u s ic a l  c o n n o is s e u r .  
P e r m a n e n t  s a p p h ir e  s ty lu s ;  

25-12,000 C .P .S . N e e d le  P r e s 
s u r e ;  lo z .  F l a t  w i th in  2 d .b . 
T r a c k in g  e r r o r  2 d e g re e s .  
P r ic e :  £ 4 / 8 / 6 .
C A R T R I D G E  O N L Y  ( G .P .
11) P r ic e :  £ 1 /1 3 /6 .

AMPUON (A/SIA) PTY. LTD.
36-40 Parramatta Rd., Camperdown, Sydney. Phone LA 2828 (Sole Aust. Representatives)
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I t  sh o u ld  be n o te d  th a t  th e  d e g re e  o f  feed b ack  
rea lized  in  p ra c tic e  d e p e n d s  n o t  o n ly  o n  th e  value  o f 
R 3 0  a n d  R l 6 , b u t also  u p o n  th e  voice-co il im p ed an ce  
o f  th e  lo u d -sp e a k e r  u sed  w ith  th e  am p lifie r. T h e  c o n 
s ta n ts  show n h av e  been  w orked  o u t in  th e o ry  a n d  
p ra c tic e  fo r  a  15 -ohm  speak er, a n d  so will n o t be 
c o rre c t f o r  a  sp e ak e r o f  a n y  o th e r  vo ice-co il im p e d 
an ce . A  tab le  g iv en  la te r  in  th is  a r tic le  show s w h at 
va lues o f  R 30 sh o u ld  be u sed  w ith  speak ers  o f voice- 
co il im p ed an ce  o th e r  th a n  th is , a n d  sh o u ld  be  stric tly  
fo llow ed . I f  i t  is d es ired  to  use a  sp e ak e r o f  an y  
o th e r  im p ed an ce , it is best to  d raw  a  cu rv e  f ro m  th e  
ta b le  a n d  to  re a d  off th e  re q u ire d  va lu e  o f  R 30 f ro m  
th e  curve .

C O N N E C T IN G  T H E  F E E D B A C K
T h e  feed b ack  c a n  be co n n ec ted  th e  w ro n g  way 

ro u n d , w ith th e  c irc u it  used , since th e  c o rre c t side o f  
th e  voice-co il w in d in g  m u st be fo u n d . T h is  ca n  be 
d o n e  q u ite  s im p ly  by ru n n in g  th e  am p lifie r  a t  low 
level w ith o u t R 30  c o n n e c te d  to  th e  voice-coil a n d  
th e re fo re  w ith o u t feed b ack . O n e  side o f  th e  voice-coil 
w in d in g  is te m p o ra r ily  e a r th e d , a n d  R 30 is to u ch ed  
o n  to  th e  o th e r  side. I f  th e  v o lu m e decreases, th e  
p o la r i ty  is co rre c t, a n d  p e rm a n e n t c o n n e c tio n s  c a n  be 
m ad e . I f  th e  vo lum e level inc reases w h en  R 30 is 
co n n e c te d , th e  feed b ack  is positive , a n d  th e  co n n ec tio n

m u st be m ad e  to  th e  o th e r  side o f  th e  w in d in g . T h e  
in d ic a tio n  is q u ite  positive , a n d  th e  ch eck  w ill be  
easily  m ade.

P O W E R  S U P P L Y

I t  will be n o te d  th a t  th is  am p lifie r  h a s  b een  a r 
ra n g e d  f o r  use w ith  a  p e rm a n e n t m a g n e t sp e ak er, 
a n d  th a t  n o  sm o o th in g  cho k e  h as been  used . R 24 is 
a  1 0 0 0 -ohm  2 0 -w att w ire-w ound  resis to r, w h ich , in  
c o n ju n c tio n  w ith  th e  16 m fd . e lec tro ly tic  co n d en sers  
C l l  a n d  C 14, gives q u ite  a d e q u a te  sm o o th in g  f o r  th e  
p la te s  a n d  sc reens o f  th e  o u tp u t  stage. T h e  filters 
R 19C 9 a n d  R 1 0 C 6 , as well as p ro v id in g  a d e q u a te  
d ec o u p lin g  f o r  th e  e a rly  stages, a n d  th e re fo re  p re v e n t
in g  an y  possib ility  o f  low fre q u e n c y  in s ta b ility  o r  
m o to r-b o a tin g , a re  abso lu te ly  necessa ry  in  o rd e r  to  
p ro v id e  a  sm o o th  e n o u g h  H .T . v o ltag e  f o r  V I ,  V 2 , 
a n d  V 3 . C o n s tru c to rs  w ho a re  n o t  used  to  see ing  
sm o o th in g  chokes d isp en sed  w ith  n e e d  h av e  n o  fe a r , 
how ever, th a t  th e  am p lifie r  is su b jec t to  h u m , f o r  in  
p ra c tic e  th e  h u m  level is exceed ing ly  low— in  fa c t, 
b e tte r  th a n  is n o rm a lly  rea lized  w ith  a n  e lec tro -m ag 
n e tic  sp e ak e r w h en  th e  field  co il is used  as th e  second  
cho k e  in  a  tw o-stage  filte r. C 14 is m a d e  u p  f ro m  two 
4 50-vo lt 8  m fd . co n d en se rs  in  series, b u t C l  1 c a n  be 
o f  450v. w o rk in g  ra tin g .
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Our technical staff will 
be pleased at all times 
to assist you in choos
ing your equipment or 

components.
M r R . C. F itzsim m ons, M r D K  Fletcher,

A .M .I.R .E . General Manager £  Assistant Manager

We carry and stock the largest range of sound equipment in Australia. 
All types of amplifying systems for home use, schools, factories, 

hotels, halls, sports grounds, etc.

422 KENT STREET, SYDNEY :: 'Phones: MA 9537 - MA 9538
OPEN ON SATURDAY M ORN IN GS, 9.30-12 N O O N

Victorian Factory Representative: JO H N  L. H A R R O W ER , 71 Little Lonsdale St., Melbourne.
Phone: Central 8519



January, 1951 AUSTRALIAN RADIO AND ELECTRONICS 11

T H E  H I G H  A N D  L O W  B O O S T  S T A G E S .
T h e  resp o n se  curves o n  th e  first p ag e  o f th is  a rtic le  

show  clearly  th e  effect o f v a ry in g  th e  se ttings o f  th e  
boo st co n tro ls . T h e  fu ll  line show s th e  resp o n se  w ith 
b o th  c o n tro ls  a t  zero . T h e  two very  s lig h t peak s a t 
th e  low -frequency  e n d  o f  th e  scale show  how  effective 
is th e  bass-reflex  o r  v en ted  baffle  w hich  was used  w ith  
th e  sp e ak e r a n d  am p lifie r  w h en  th e  curves w ere tak en . 
W ith o u t feed b ack , a n d  w ith o u t th e  reflex  baffle , th e re  
w ou ld  h av e  been  a  very  p ro n o u n c e d  p eak  a t  ab o u t 70 
cycles p e r  second , th e  re so n a n t fre q u e n c y  o f  the  
sp e ak e r w h ich  was used .

T h e  p o r t io n  m a rk e d  A B C , o n  th e  curves rem a in s  
id e n tic a l, w h a tev e r th e  se ttin g  o f  th e  boo st co n tro ls . 
S in ce  th e  o v e r-a ll vo lum e is d e te rm in e d  m ostly  by 
th e  fre q u e n c y  ra n g e  betw een 300 a n d  1000 cycles p e r  
second , th e  cu rves show  w hy th e re  is n o  a p p a re n t  
c h a n g e  in  v o lu m e w hen  
th e  boost c o n tro ls  a re  
m a n ip u la te d . I f  th e  to p  
boo st c o n tro l o n ly  is in  use, 
th e  to ta l resp o n se  w ill co n 
sis t o f  th e  p o r t io n s  A C ,
A B C , a n d  C  o f th e  curves.
S im ila rly , w hen  th e  low- 
b o o st on ly  is in  u se , the  
h ig h -fre q u e n c y  en d  o f th e  
resp o n se  cu rv e  w ill re m a in  
u n c h a n g e d , w hile  th e  low- 
fre q u e n c y  e n d  will be as a t
B. O f  cou rse , w ith  in te r 
m ed ia te  se ttings o f  th e  co n 
tro ls , th e  bo o sted  p o r tio n s  
o f  th e  curve  w ill slope  less 
steep ly .

T h ese  d es irab le  c h a ra c 
teristics a re  b ro u g h t ab o u t 
by th e  use o f V 1 a n d  V 2, 
w h ich  a c t qu ite  in d e p e n 
d e n tly  o f  e ach  o th e r  a n d  of 
th e  rest o f  th e  am p lifie r  
in  p ro v id in g  h ig h  fre q u e n c y  
a n d  low fre q u e n c y  boost 
respectively . I t  will be seen 
f ro m  th e  c irc u it th a t  these 
ftibes, w h ich  a re  6 C 5 ’s, a re  
q u ite  n o rm a l resis tance- 
c o u p le d  stages, ex cep t f o r  
th e  com plex  c o u p lin g  n e t
w orks in  th e ir  p la te  c ir 
cu its. F irs t o f  a ll, le t us tak e  th e  case o f  V l ,  th e  treb le  
b o o stin g  stage. R3 is a  n o rm a l p la te  lo ad  resis to r o f 
100k., a n d  C2 is a  0.1 m fd . c o u p lin g  co n d en ser. I f  we 
im ag in e  C 3, R6, a n d  R7 to be rem o v ed  f ro m  th e  c ircu it, 
we a re  le f t w ith  R4 R5, w hich  sim p ly  m ake a  v o lt
a g e  d iv id e r  o r f ix e d -g a in  c o n tro l a t  th e  in p u t o f  V 2. 
N ow , th e  value  o f  C3 is o n ly  10 m m fd ., so th a t  a r  low 
a n d  m id d le  freq u e n c ie s  its re a c ta n c e  is so h ig h  th a t  it 
c a n  be re g a rd e d  as a  v ir tu a l o p e n  c ircu it. T h u s  a t  
m id d le  a n d  low freq u e n c ies th e  c o u p lin g  c irc u it boils 
d o w n  to C 2, R4, a n d  R5. T h ese  two resisto rs h av e  
values o f  500k. a n d  50k. respec tive ly , so th a t  a t 
m id d le  a n d  low freq u e n c ies o n e -e lev en th  o f th e  o u t
p u t  o f  V l  is p assed  on  to  V 2. S in ce  V l  h a s  a  g a i n ’ 
f ro m  g r id  to p la te  o f  14 tim es, th e  effective g a in  o f 
th e  V l  c irc u it a t  m id d le  a n d  low freq u e n c ie s  is 1 4 /1 1 , 
o r  1.27 tim es.

N ow  let us see w hat h a p p e n s  w hen  R7, th e  to p  
boost c o n tro l, is a t  m in im u m . A t very  h ig h  f re q u e n 
cies C3 h as a  low reac tan ce , a n d  ca n  be re g a rd e d

fo r  p u rp o se s  o f  i l lu s tra tio n  as a  sh o rt-c ircu it. W e  
th e re fo re  h av e  a  new  vo ltage  d iv id ed  co m p ris in g  R5 
in  series w ith  R4 a n d  R6 in  p a ra lle l. S in ce  R6 h a s  a  
v d u e  o f  25k., we now  hav e  a p p ro x im a te ly  tw o-th ird*  
o f  th e  to ta l o u tp u t o f  V l  a p p lie d  to  th e  g r id  of 
V 2 , so th a t  th e  g a in  o f  th e  V l  c irc u it a t  h ig h  f r e 
q uencies is 2 /3  X  14, o r  9.33 tim es. T h u s  th e  h ig h -  
fre q u e n c y  g a in  is 9 .3 3 /1 .1 7 , o r  7.35 tim es th e  m id d le  
a n d  low -freq u en cy  g a in . T h is  m ean s th a t  a t  th e  
m ax im u m  boost se ttin g  o f  R7 (i.e., w ith  n o  resis tance  
in )  th e re  sh o u ld  be a  m ax im u m  o f 17.3 db . H o w 
ever, e x a m in a tio n  o f  th e  response  cu rves show s th a t  
in  p rac tice  o n ly  12 db . is rea lized  a t  h ig h  freq u e n c ies. 
T h e  m a in  reaso n  fo r  th is  is th a t  th e  above c a lc u la 
tio n  assum es th a t  th e  g a in  o f V 1 is th e  sam e a t very 
h ig h  au d io  freq u e n c ie s  as a t  low freq u en c ies, b u t  
in  p ra c tic e  th is  is n o t so, th e  rea so n  b e in g  th a t  a t  
h ig h  freq u e n c ies th e  effective p la te  lo a d  fo r  V  J is

red u ced  to  4 3 ,0 0 0  ohm s, as a g a in s t 83 ,000  oh m s a t  
low freq u en c ies. T h is  is en o u g h  to  red u ce  th e  valve 
g a in  qu ite  a p p re c ia b ly . H ow ever, since V l  is a  6C5 
w ith  a  low p la te  resis tance  o f  ab o u t 10,000 ohm s, it  
c a n  be seen  th a t  th e  fre q u e n c y  d isc rim in a tin g  c ircu it 
w ill n o t p ro d u c e  a n y  d is to r tio n  d u e  to  too g re a t 
re d u c tio n  o f  th e  lo ad  im p ed an ce .

A  p o in t  o f  in te re s t is th a t  th e  a m o u n t o f  boost 
o b ta in a b le  w ith  R7 a t m in im u m  se ttin g  is d e p e n d e n t 
en tire ly  o n  th e  re la tiv e  values o f  R4, R5, a n d  R6. 
T h e  value  o f C3 h as  n o  effect o n  th is , a n d  a lte r in g  
its va lue  affec ts o n ly  th e  p o in t  a t w hich  th e  boost 
com m ences. F o r  in stan c e , if  C3 were* m ad e  sm aller, 
th e  boost w ould  s ta r t  a t  a  h ig h e r  freq u e n cy , a n d  if  
it were m ad e  la rg e r  th e  to p  boost w ould  s ta r t  a t  a  
low er freq u e n cy .

T h e  a c tio n  o f  R7 in  c o n tro llin g  th e  deg ree  o f  
boost ca n  be seen  w hen  it  is n o te d  th a t  R7 h as a  
m ax im u m  valu e  o f  2 m egohm s. W h e n  it is set a t  
m ax im u m  it is a lm o st e q u iv a len t to  o p e n -c irc u itin g
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E x t e n d e d  Impedance Series

A  new series of output transformers with mult 
impedance tappings to match any popular 

speaker.
Engineered by Ferguson Laboratory!

% *ACUSOIO

Ferguson Transformers specialise in the development of transformers and chokes and 
their application to all phases of the industrial and electrical fields.

•  Audio Chokes 9  
9 Power Chokes •
•  Audio Transformers
•  Television ®
•  Output Transformer to Line •
•  Output Transformers to Voice Coil •
•  Power Transformers

Modulation Transformers 
Transformers for Special 
Industrial Uses 
RF Heating Supplies 
Power & Vibrator Transformers 
Line to Voice Coil Transformers

Engineered TO-DAY for TO-MORROW'S requirements.

TRANSFORMERS PTY. LTD.
Ferguson Lane, Chatswood, Sydney, N.S.W JA2877, JA6177

Available at all leading 
w ho lesa lers th ro u g h o u t  
Australia and Tasmania. 
if  you have any difficulty 
obtaining supplies, contact 
us direct.
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th e  C 3R 6R 7 b ra n c h , so th a t  th e re  rem a in s  o n ly  C2, 
JR4, a n d  R5 in  c irc u it, g iv in g  v o ltag e  d iv isio n  w ith o u t 
f re q u e n c y  d isc rim in a tio n . A  little  th o u g h t w ill show , 
to o , th a t  as R7 is in c rease d  in  valu e  th e  am p lifica tio n  
a t  m id d le  a n d  low freq u e n c ie s  rem a in s  u n c h a n g e d , 
so  th a t  th e re  is n o  effect o n  th e  o v e ra ll vo lum e level, 
w h ile  a ll th a t  h a p p e n s  is ifoat th e  h ig h  en d  o f  th e  
resp o n se  cu rve  becom es p rog ressively  fla tte r, u n ti l  th e re  
is n o  boost a t a ll.

T h e  low -frequency  boost . c o n tro l w orks in  a  s im ila r 
m a n n e r  to th e  c irc u it  o f  V l ,  ex cep t th a t  in  th is  
case th e  v o ltage  d iv id e r  R l l  R12 h a s  its low er section  
sh u n te d  by th e  co m b in a tio n  C7 R 13. A t m id d le  a n d  
h ig h  freq u e n c ies C7 h as a  low reac tan ce , b e in g  a  
0 .01  m fd . co n d en se r , a n d  th e re fo re  ac ts  as a  sh o rt-  
c irc u it. T h u s , a t  m id d le  a n d  h ig h  freq u e n c ie s  the  
c irc u it  o f  V 2  h as a n  o v era ll g a in  o f  1.27 tim es. 
H o w ev er, a t very  low freq u e n c ies, C7 ca n  be re 
g a rd e d  as a lm o st a n  o p e n  c ircu it, w ith  th e  re su lt th a t  
R l l  a n d  R12 c o n tro l th e  vo ltage  d iv isio n  a n d  increase  
th e  overa ll g a in  o f th e  circu it. I n  th is  case th e  boost 
c o n tro l  R 14 h a s  to  be c o n n ec ted  in  p a ra l le l  w ith  C7 
in  o rd e r  th a t  th e  g a in  a t  m id d le  a n d  h ig h  freq u en c ies 
m ay  be u n a ffe c te d  w h en  th e  c o n tro l is o p e ra ted .

P O S I T I O N  O F  T H E  R E S P O N S E -C O N T R O L L IN G  
S T A G E S

I t  will h av e  been  n o ticed  th a t  in  th is  am p lifie r n o  
a t te m p t h as been  m ad e  to  p ro d u c e  th e  bass a n d  treb le  
li f t  by  m o d ify in g  th e  vo ltage  am p lifie r  stage o f  th e

am p lifie r  p ro p e r ,  n am e ly , V 3 . T h is  h as th e  g re a t 
a d v a n ta g e  th a t  th e  a m p lifie r  p ro p e r  is n o rm a l in  a ll 
respects, a n d  is n o t  affec ted  adv erse ly  by  th e  v a ry in g  
lo a d  w h ich  is alw ays im p o sed  by a  re sp o n se -c o n tro llin g  
netw o rk . In s te a d , th e  b o o stin g  fu n c tio n  is c o n c e n tra te d  
in  V l  a n d  V 2 , w h ich  a re  b o th  w o rk in g  a t  signa l levels 
in  th e  reg io n  o f  a  v o lt o r  so. T h is  en su res th a t  ov er
lo a d in g  c a n n o t o c c u r in  th e  b o o stin g  stages, u n d e r  an y  
c ircu m stan ces . A lso , th e  g a in  c o n tro l o f  th e  w hole 
am p lifie r  is a t  th e  g r id  o f  V l ,  w h ich  en su res th a t  
w h a tev er d eg ree  o f  bass o r  treb le  b o o st is be in g  used , 
th e  vo ltage  stages o f  th e  am p lifie r  c a n n o t be o v e rlo ad ed  
b e fo re  th e  o u tp u t stage.

I t  h a s  th e  a d d e d  a d v a n ta g e  th a t  if  th e  response- 
c o n tro llin g  stages a re  n o t  w an ted , th e  am p lifie r  c a n  
be b u ilt  w ith  V l  a n d  V 2  o m itted , in  w hich  case it 
is a  s tra ig h tfo rw a rd  h ig h  q u a lity  am p lifie r . S im ila rly , 
th e  p a r t  o f  th e  c ircu it u p  to  th e  g r id  o f  V 3 c a n  be 
in c o rp o ra te d  a t  th e  f ro n t  en d  o f a n y  g o o d  am p lifie r , 
a n d  c a n  be re lied  u p o n  to  g ive th e  sam e boost c h a r 
ac teristics as w ith  th e  p re se n t am p lifie r , w ith o u t in  
a n y  w ay p re ju d ic in g  th e  p e r fo rm a n c e  o f  th e  m a in  
am p lifie r  to  w h ich  it  is a tta c h e d . T h is  c a n  be sa id  
o f  very  few  re sp o n se -c o n tro llin g  stages, m ost o f w hich  
p ro v id e  u n d e s ire d  g a in  a n d  in tro d u c e  th e  p o ssib ility  o f  
am p lifie r  o v e r lo a d in g  if  ca re  is n o t  ta k e n  in  th e ir  
a p p lic a tio n . I f  th e  c irc u it  o f  V l  a n d  V 2  is be in g  
a p p lie d  to  a n o th e r  am p lifie r, ca re  sh o u ld  be tak en  
to  keep  th e  g a in  c o n tro l a t  th e  in p u t  o f  V 1 if  o v e r
lo a d in g  tro u b le s a re  to  be avo ided .

In addition to the popular Connoisseur products listed below, new pick-ups 
and turntables, specially designed for use with the latest micro-groove long- 
playing records, are on the way.
Amongst these is a two-speed turntable giving speeds of 33-1/3rd and 78 
r.p.rru Fuil I2in. in diameter, lathe-turned and manufactured in non-ferrous 
material. The main spindle, precis'on-ground and lapped, runs in phosphor- 
bronze bearings, and is virtually vibrat onless. High-grade studio microphones 
and recording equipment.

* A ll Connoisseur products are precision-built and individually tested.

Connoisseur <Regd.) F1CK-UP . . . .
An acknowledged leader in its class, giving an even response curve from 30- 
1200 C .P .S . Only 30 grams is required at needle point for correct tracking. 
Two models are available — standard (illustrated) for I0in.-I2in. discs, and 
transcription arm model for playing I7in. discs.

Connoisseur <Regd.) GRAMO-MOTOR
Is designed for the connoisseur who likes these fine technical developments 
that produce faithful reproduction. The heavy non-ferrous turntable is machined 
to run dead true, the flywheel action eliminating all "W ow ."

Connoisseur (Regd.) AMPLIFIER
Is in the true tradition of Connoisseur sound reproducing instruments. Distor- 
* ic ju at *ess per cent- Bass control variab le from 3 to plusI5db at 50C.S. Treble control variab le from minus 20 to plus 8db at 15 Kcs.

J.H.MAGRATH e Co.
208 LT.  L O N S D A L E  ST.. fT) E LB  0 U R N E A C C E N T . M l



14 AUSTRALIAN RADIO AND ELECTRONICS January, 1951

ALWAYS R E L Y  ON R.D.S.

R

D

S

For all parts required in these circuits, R.D.S. offess the best quality 
at the lowest price.
W e can supply Collaro gramophone motors, Roblan midget condensers, 
Jet Age jugs and kettles, coils, I.F's, transformers, resistors, tubular 
condensers, valves, gang condensers, cabinets, solder irons, electrical 
accessories, batteries.
Complete Radio Sets and Chassis. Agents for the famous HOTPOINT  
line of Radio Sets. R .C .S. Coils and components.
Distributors of Test Equipment— Valve and Circuit Testers, Multimeters, etc. » 
R.D.S. offers quick Mail Order Service for the country man.

C A L L , W RITE, OR PH ON E

RADIO DESPATCH SERVICE
Radio and Electrical Distributors 

G RO U N D  FLO O R , W EM BLEY HOUSE, 841 G E O R G E  ST., SYDNEY  
Phone: MA 1876 ------ Open Saturday Mornings

momc lisc
:RHS fBR ITSRF \

Recordists!
S pecia l L ine  o f  B lanks:

6 in ., 1 /9 ;  7 in ., 2 / 6 ;  8 in ., 3 /9 ;  10in., 5 /- .  A ll 
p rices sub jec t to  sales tax.
A ll R eco rd in g  A ccessories:

C u ttin g  H ead s , S ty li, S a p p h ire s , Labels, S tro b o 
scopes.

T ra n sv e rs in g  E q u ip m en t.
T u rn ta b le s , etc.

W rite  f o r  P ric e  C a ta lo g u e

M a n u fa c tu re d  by:

PLAYBACK RECORDING 
SUPPLIES

291 Exhibition Street, Melbourne 
C e n tra l 5970

P o sta l: B ex 5 0 4 1 Y , G .P .O ., M e lb o u rn e

SPECIAL BARGAIN OFFER ^
BA CK NUM BERS A V A ILA B LE

A u stra la s ia n  Radio W orld
1943— O n ly  D ecem ber.
1944— J a n .,  F eb ., M a rc h , A p r il, M ay , J u n e , Ju ly .
1945— M ay , J u n e , Ju ly , A u g u s t, S ep tem b er, O c t.
1946— F eb ., J u n e , J u ly , A u g ., S ep t., O c t., N o v ., 

D ec.
1947 an ti 1948— A ll issues, excep t S ep t., 1948. 
1949 a n d  1950— A ll Issues.

P R IC E : 1 /- ea.

★

New Zealand
R A D IO  AND E L E C T R O N IC S

A  lim ited  n u m b e r o f back  n u m b ers  a re  o n  h a n d  
f ro m  o u r  A u s tra lia n  Office:

O c to b e r , 1949, to  D ecem ber, 1950 
P R IC E : 1/6 ea .

★
P lease  send your rem ittan ce  in stam ps or postal 

notes to 
A U STR A LIA N

R A D IO  AND E L E C T R O N IC S
17 BOND STR EET , SYD N EY, N .S.W .
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O S C IL L A T IO N  O F  T H E  M A IN  A M P L IF IE R

W e have a lre a d y  d iscusscd the  use o f g r id  sto p p e rs  
w ith  th e  6L 6 's in  o rd e r  to  p re v e n t o sc illa tio n  o f  th e  
•ou tpu t s trg e , b u t w ith  th is  c ircu it th e re  is a  f u r th e r  
p o .s ib i l i ty  or o sc illa tio n  o f  th e  am p lifie r  as a  whole. 
I f  a  h ig h -fid e lity  o u tp u t tra n s fo rm e r  w ere used, its 
p h a se  sh if t  w ould  be sm all en o u g h  fo r  th e  possib ility  
o f  o sc illa tio n  to  be fa ir ly  rem o te , b u t h e re  we a re  n o t 
u s in g  such  a  tra n s fo rm e r . A s a  resu lt, it is possible 
t h a t  a t  som e h ig h  fre q u e n c y , o u tside  th e  a u d io  ran g e , 
th e  p h ase  sh if t in  th e  o u tp u t tra n s fo rm e r  m ay  be 
rsufficient to c h a n g e  th e  feed -b ack  f ro m  n eg a tiv e  to 
p o s itiv e , a n d  fo r  o sc illa tio n  to  resu lt. T h is  ca n  be 
g u a rd e d  ag a in s t by c o n n e c tin g  a  sm all co n d en ser, n o t 
g r e a te r  th a n  100 m m fd ., f ro m  _ the p la te  o f  V 3 to 
e a r th . T h is  sh o u ld  be ju s t la rg e  e n o u g h  to  stop  the  
o sc illa tio n , if  it o ccu rs, b u t n o t an y  la rg e r , so th a t  it 
w ill n o t red u ce  th e  h ig h -fre q u e n c y  response  o f  the  
a m p lifie r .

I f  a n  oscilloscope is av a ilab le , th e  easiest check  fo r  
t h e  p resen ce  o f  o sc illa tio n  is to ex am in e  th e  o u tp u t 
w ave-fo rm  o f th e  am p lifie r  w ith it. O sc illa tio n  will be 
r e a d ily  seen as a  h ig h -a m p litu d e  h ig h -fre q u e n c y  
d e flec tio n , w hich  bears  little  o r n o  re la tio n  to th e  
a m p li tu d e  o f th e  in p u t signa l. I f  it occu rs on ly  a t 
so m e  signa l levels, it c a n  be seen by fe e d in g  a  signa l 
in to  th e  am p lifie r  a n d  w o rk in g  th e  g a in  c o n tro l f ro m  
z e ro  to  fu ll o u tp u t. I f  it  is h a p p e n in g  a ll th e  tim e, 
i t  will show as a  h ig h -fre q u e n c y  o u tp u t o n  th e  ’scope, 
ev en  w hen n o  in p u t is a p p lie d  to  th e  am p lifie r. I f  a 
’scope is n o t av a ilab le , such  o sc illa tio n  c a n  be suspected  
i f  th e  re p ro d u c tio n  does n o t so u n d  q u ite  " c le a r”  o r  
i f  u n a c c o u n ta b le  d is to r tio n  takes p lace  a t  m ed iu m  o r 
low  s ig n a l levels.

C O N S T R U C T IO N
T h e  top-view  p h o to g ra p h  gives a  goo d  id ea  o f  th e  

lay -o u t o f  th e  am p lifie r , if  used  in  c o n ju n c tio n  w ith  th e  
u n d er-ch ass is  p ic tu re . T h e  in p u t socket is o n  th e  side 
o f  th e  chassis, a d ja c e n t to  V l ,  w hich  is th e  valve show n 
in  th e  f ro n t  le f t-h a n d  c o rn e r  o f th e  to p  view. T h e  tu b e  
d irec tly  b e h in d  th is  is V 2 . T h e  on ly  p o in t  o f  an y  
im p o rta n c e  ab o u t th e  lay -o u t is th e  way in  w hich  th e  
boost c o n tro ls  a re  w ired . T h is  c a n  be seen f ro m  th e  
u n d er-ch ass is  p h o to g ra p h .

T h e  c o n tro l in  th e  c e n tre  o f th e  chassis f ro n t  is 
R7, a n d  th e  o n e  to  th e  r ig h t  o f  it is R14. W ire d  r ig h t 
a t  th e  c o n tro ls  c a n  be seen R6 a n d  C 3, a n d  R13 a n d  
C 7. T h e  leads f ro m  C2 to  C3 a n d  f ro m  R7 to  th e  g rid  
o f  V 2  a re  u n sh ie ld e d  a n d  ru n  close to  th e  chassis 
a n d  w ith  r ig h t-a n g le d  ben d s so as to  be as f a r  aw ay 
as possib le f ro m  th e  socket o f V 3 . T h e  leads fro m  
th e  ju n c tio n  o f  R l l  a n d  R12 to  R13 is r u n  in  sh ie lded  
w ire, as in  th is  case it  c a n  h av e  very  little  effec t o n  
th e  p e r fo rm a n c e  o f  th e  stage , a n d  because th e  d is
ta n c e  to  R14 is m u c h  g re a te r . W ith  th e  w irin g  lay 
o u t show n in  th e  p h o to g ra p h , e v e ry th in g  w orked  
p e rfe c tly , w ith  n o  tra c e  o f  in stab ility  o r  u n d es ired  
c o u p lin g  betw een c ircu its. F o r  tho se  w ho wish to use 
a  s im ila r  chassis la y -o u t it m ay  be m e n tio n e d  th a t  th e  
p ro to ty p e  illu s tra te d  h e re  was b u ilt o n  a  chassis lO ^in . 
x 8 i  in . x 3 in . T h is  is ju s t deep  e n o u g h  to  acco m 
m o d a te  th e  o u tp u t t ra n s fo rm e r , a n d  a l th o u g h  th e re  is 
n o  w aste space o n  th e  chassis, th e re  is n o  n eed  fo r  th e  
p a r ts  to be o v ercrow ded  if  su itab le  tie -p o in ts  a re  p r o 
v ided  by m ean s o f  sm all te rm in a l s tr ip s  w here neces
sary . T h e  am p lifie r  is n o t a  difficult one  to  b u ild  if 
th e  few  p o in ts  m e n tio n e d  a re  g iven  a  d u e  a m o u n t o f 
ca re , a n d  fo r  its q u a lity  a n d  pow er o u tp u t  it is a  m ost 
in ex p en siv e  one  th a t  will easily  re p a y  a  little  tim e a n d  
th o u g h t p u t in to  its co n s tru c tio n .

ELECTRONIC ^  ELECTRONIC

t u , L R  TRANSFORMERS AND REACTORS
W ith, qualify as the prime factor, A  & R Products a :e developed to give lasting and highly satisfactory 
performance. W e market our transformers to satisfy the needs of the customer who buys on value and 
not on price. 
At present the accent is again on high fidelity audio reproduction, and with the advent of a wide range 
-disc and tape recording, together with pick-ups and speakers, better-class equipment is required to fully 
utilize these wide range components. 
Aware of these requirements, we have, for quite sone time, been manufacturing wide frequency range 
audio transformers for almost every purpose. Our catalogue of Transformers and Reactors, which may 
be obtained on request, gives a large selection to choose from, whether the requirements be for 
Audio, Radio, Theatre, Domestic or Industrial use. 

For Value and Reliability insist on A  & R 
A vailab le  From  

M E L B O U R N E : W m . W illis  & C o. A D E L A ID E : G e ra rd  & G o o d m a n  L td . 
J .  H . M a g ra th  & Co. P ty . L td . W . A U S T .:  A . J .  W y le  P ty . L td . 
H o m e c ra f ts  P ty . L td . ’ T A S .:  A . H . G ib so n  E le c trica l P ty . L td .

A. & R. Electronic Equipment Co. Pty. Ltd.
378 ST. KILDA ROAD, MELBOURNE, S .C .l Phones: MX 1159, MX 1150
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R.C.S. RELEASES 
NEW 14/60 FILTER CHOKE

R.C.S. also announces a completely  
redesigned range of Transformers and Chokes

R .C .S . h ave redesigned the co m p lete  rang e of tra n sfo rm e rs  and chokes, the most n o ticea b le  fea tu res  
being the fo rm er, w hich  is now moulded from  high m elting point p o lysty re n e  p ow d er (so  th a t  so ld er  
tag s w ill not m elt out) and com pleting the com ponent w ith an aluminium b ra ck e t.

R.C.S. 14/60 FILTER CH O KE
R.C.S. have now included in their large range of these components 
a new 14/60 Filter Choke, together with the replacement winding. 
14/60 Filter Choke Type TC66. Retail ...... 10/-.
14/60 Filter Choke replacement winding Type 
FI 70. Retail .............  6/-.

F IL T E R  C H O K E S
TC 60 100 M /A  30 H e n r ie s

250 O h m s  D .C . R e s . 13 6 
TC65 50 M /A  30 H e n r ie s

400 O h m s  D .C . R e s . 13 6
TC 80 150 M /A  30 H e n r ie s  £ 1  5 0
TC81 200 M /A  30 H e n r ie s  £ 1  10 0

S P E A K E R  T R A N S F O R M E R  
R E P L A C E M E N T  C O IL S

F132 S in g le  L o w  Im p e d a n c e
T r i o d e ......................................5 0

F133 S in g le  H ig h  Im p e d a n c e
T r i o d e ......................................5 0

F134 P u s h  P u l l  L o w  Im p e d a n c e
T r i o d e ......................................5 6

F135 P u s h  P u l l  H ig h  I m p e d 
a n c e  T r io d e  ....................5 6

F136 S in g le  L o w  Im p e d a n c e
P e n to d e  ............................ 5 0

F137 S in g le  H ig h  Im p e d a n c e
P e n to d e  .............................5 0

F138 P u s h  P u l l  L o w  Im p e d a n c e
P e n to d e  .............................5 6

F130 P u s h  P u l l  H ig h  Im p e d 
a n c e  P e n to d e

V IB R A T O R  T R A N S F O R M E R S
T P 81  135 v o lts  6 v o lts  . .  £ 1  2 6

!' .«**-:,.T ,

r a t
S P E A K E R  T R A N S F O R M E R S

TS23 S in g le  L o w  Im p . T r i 
o d e  . .  . .  ....................

T S24 S in g le  H ig h  Im p . T r i 
o de  ......................................

T S25 P u s h  P u l l  L o w  Im p .
T r io d e  .............................

TS26 P u s h  P u l l  H ig h  Im p .
T r io d e  .............................

TS27 S in g le  L o w  Im p . P e n 
to d e  ......................................

TS28 S in g le  H ig h  Im p . P e n 
to d e  ......................................

TS29 P u s h  P u l l  L o w  Im p .
P e n to d e  .............................

TS30 P u s h  P u l l  H ig h  Im p .

10 0

10 0

10 6

10 6

10 0

10 0

10 6

10 6

A U D IO  C H O K E S
TA 4 100 H e n r ie s  1000 O h m s

D .C . R es . .25 M /A  . .  18 6 
V IB R A T O R  C H O K E S

TC58 L o w  T e n s io n  3 A m p s  
50 M /H  .5 O h m s  D .C .
R e s . ......................................15 0

TC70 H ig h  T e n s io n  50 H e n 
r ie s  450 O h m s  D .C .
R es. 75 M / A ....................  15 0

F IL A M E N T  T R A N S F O R M E R S
T P 1  2.5 v o l ts  2 A m p s  7

W a t t ......................................12 6
T P 2  4.0 v o l ts  1 A m p  7

W a t t ...................................... 12 6
T P S  6.3 v o l ts  . .3 A m p  7

W a t t ......................................12 6
T P 5 5  6.3 v o lts  3 A m p s  15

W a t t s  ............................. 16 6
A U D IO  T R A N S F O R M E R S

T B 42 A  C la ss  S in g le  R a t io
3 to  1 ............................ £ 1  1 0

TB 43 A  C la ss  P u s h  P u li
R a t io  3 t o . l  . .  . .  £ 1  2 6 

T B 44 B  C la ss  P u s h  P u l l
R a t io  11 to  1 . .  . . £ 1  1 0

A U T O  T R A N S F O R M E R S
T P S0 6.3 v o l t  4 v o lt  a n d  2.5

v o lt  ......................................12 6

IF YOUR LO CAL DEALER CANNOT SUPPLY
I f  you  h av e  been  u n ab le  to  p u rc h a se  R .C .S . co m p o n e n ts  f ro m  y o u r loca l re ta ile r, w rite us, a n d  w hilst we c a n 
n o t su p p ly  you  d irec t, we will a r ra n g e  fo r  y o u r  re ta ile r  to  receive su p p lies  im m ed ia te ly  o r  advise  you  w here

su p p lies  c a n  be o b ta in ed .

R.C.S. RADIO PTY. LTD.
174 CANTERBURY ROAD, CANTERBURY, N.S.W.
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A  Frequency-Modulated Test Oscillator 
for Visual Alignment

IN T R O D U C T IO N

W e  hav e  o f te n  b een  asked  fo r  th e  c irc u it  o f  a n  
F .M . o sc illa to r , su itab le  f o r  th e  v isual a l ig n m e n t o f  
receivers in  c o n ju n c tio n  w ith  a n  osc illoscope. T h is  
in s tru m e n t h as been  d es ig n ed  to  fu lfil a l l  th e  re 
q u ire m e n ts  o f  a n  F .M . tes t o sc illa to r , a n d  a t  th e  
sam e tim e  to  be sim p le  to  c o n s tru c t a n d  d evo id  o f 
c ircu its  r e q u ir in g  tick lish  a d ju s tm e n t. I t  h a s  p r o 
vision  f o r  a l ig n in g  b o th  a t  I .F . a n d  a t  R .F ., a n d  is 
su itab le  f o r  a n y  receiver. A t th e  sam e tim e , i t  h as 
b e e n  a r ra n g e d  f o r  th e  speed iest possib le  w o rk in g  w ith  
se ts whose in te rm e d ia te  fre q u e n c y  lies in  th e  m ost 
f re q u e n tly  used  ra n g e , 45 0 -4 8 0  k c /s e c .

I t  em p loys o n ly  f o u r  tubes, inc lu sive  o f  its ow n 
rec tifie r, a n d  uses th e  u n m o d u la te d  s ig n a l f ro m  th e  
u su a l signa l g e n e ra to r  in  o rd e r  to  g ive freq u e n cy - 
m o d u la te d  o u tp u t  o n  freq u e n c ie s  o th e r  th a n  th e  I .F . 
b a n d . I t  c a n  be u sed  w ith  a n y  osc illoscope a t  all. 

S C H E M E  O F  O P E R A T IO N
V l  is th e  freq u e n c y -m o d u la te d  o sc illa to r , w hich  uses 

a  6 N 7  in  a  c a th o d e -c o u p le d  tw o -te rm in a l c ircu it. T h e  
specia l v ir tu e  o f  th is  c irc u it is th a t  it  a llow s a  sing le  
tu n e d  w in d in g  to  be used  as th e  o sc illa to r  co il, w ith o u t 
tic k le r  o r  ta p p in g s  h a v in g  to  be p ro v id e d . T h e  variab le  
co n d en se r , C 3 , en ab les th e  c e n t r e  f re q u e n c y  to  be 
v a r ie d  o v e r a  r a n g e  o f  320  to 510  k c /s e c ., a n d  is 
p ro v id ed  w ith  a  d ia l o n  th e  f ro n t  p a n e l  o f th e  in s t ru 
m en t. T h is  schem e en ab les th e  o sc illa to r  to  be used  
in d e p e n d e n tly  o f  a n  e x te rn a l o sc illa to r  f o r  a lig n in g  
a n y  receiver whose I .F . fa lls  w ith in  th is  b a n d .

V 2  is th e  m o d u la to r , w h ich  is a  6SK 7. I t  is a r ra n g e d  
as a  c o n v e n tio n a l re a c ta n c e  tu b e . Its  p la te  c ircu it is 
in  p a ra lle l w ith  th a t  o f o n e  h a lf  o f th e  o sc illa to r , a n d

th e re fo re  w ith  L I ,  th ro u g h  w h ich  i t  o b ta in s  its  D .C  
p la te  su p p ly  vo ltag e . I t  is ca th o d e -b ia se d , a n d  h as  its 
sc reen  su p p lie d  by  th e  v o ltag e  d iv id e r  R 4, R 5. I ts  g r id  
is fe d  by  th e  p h a s e -c h a n g in g  n e tw o rk  C 7 , R8, C 8. 
w hose jo b  is to  p ro v id e  a n  R .F . v o ltag e  a t  th e  g rid , 
w h ich  is 90 deg . o u t  o f  p h ase  w ith  th e  R .F . p la te  
vo ltag e . I t  is th is  c o n n e c tio n  w h ich  causes th e  p la te  
c irc u it  to  look  like  a n  in d u c ta n c e , w h ich  c a n  be v aried  
in  va lu e  by m ean s o f  v a ry in g  th e  v o ltage  o n  th e  
c o n tro l g rid . T h u s , th ro u g h  R9, RIO , a n d  R l l ,  a  
p o r t io n  o f  th e  6.3v. 50  c /s e c . h e a te r  v o ltag e  is a p p lie d  
to  th e  6SK 7 g r id , a n d  v a rie s  th e  o sc illa to r  fre q u e n c y . 
I n  o th e r  w ords, i t  p ro d u c e s  fre q u e n c y  m o d u la tio n  of: 
th e  o sc illa to r.

C O M P O N E N T  L IS T

R l ,  50k.
R2, R3, 3k.
R4, R5, R6, R8, 25k.
R7, 350 ohm s.
R 9, 1 m eg.
R 10, R 17, 1000 oh m s p o t ,  
R l l ,  R 12, R 15 , 10k.
R 13 , R 14 , 5k.
R 18, 2500 oh m s 10 w att.
C l ,  10 w*f. m ica.
C 2, 100 « * f. m ica.
C 3, 50 W*f. va riab le .
C 4, C5, 0.1 nf.
C 6, 0.25 Mf.
C7,- 250 ft“ f . m ica.
C 8 , 300 W if. m ica.
C 9 , 0.01 Mf.
C IO , C l l ,  16 Mf. 450v. e le c tro  
V I ,  V 3 , 6 N 7 .
V 2 , 6SK 7.
V 4 , 6X 5.
L l  (see te x t) .
T l  =

T h e  th ird  tu b e , V 3 , h a s  two fu n c tio n s . I t  is used! 
as a  b u ffe r a n d  a t te n u a to r  in  th e  e v e n t th a t  n o  in p u t: 
is a p p lie d  th ro u g h  J l .  T h e  o sc illa to r o u tp u t is ta k e n  
f ro m  J 2 ,  v ia  th e  o u tp u t  c o n tro l, R 17. W h e n  a  f r e 
q u e n c y -m o d u la te d  s ig n a l w ith  a  c e n tre  fre q u e n c y  w ith in - 
th e  ra n g e  3 20-510  k c /s e c . is re q u ire d , n o  use is m ad e  
o f  J 1, b u t  i f  a n  o u tp u t  o n  som e o th e r  fre q u e n c y  is 
need ed , th e n  V 3 is m a d e  to  a c t as a  m ix er by feed in g  
a  second , e x te rn a l o sc illa to r  in to  J l .  F o r  ex am p le , if 
a n  o u tp u t  is w an ted  o n  5 m c /se c ., th e n  th e  external: 
s ig n a l g e n e ra to r  c a n  be  tu n e d  to  e i th e r  4 .5  o r  5.5- 
m c /se c . a n d  fe d  in  to  J l .  T h e n , th e  tu n in g  co n d en se r, 
C 3, o f  th e  F .M . o sc illa to r is  set to  500 k c /s e c . T h e  
tw o s ig n a ls  a re  "m ix e d ” in  V 3 , so th a t  th e  o u tpu ts 
c o n ta in s  a n  F .M . s ig n a l w ith  a  c en tre  fre q u e n c y  o f  
5 m c /se c . T h u s , w ith  th e  a id  o f  th e  o rd in a ry  signaL  
g e n e ra to r , th is  u n i t  is ab le  to  g ive o u t a n  F .M . signaL  
o n  an y  d esired  freq u e n cy .
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Sm  Perform ers!

The KINGSLEY “Standard” Line

Type No. CLA SSIFICATIO N : OPERATIONAL:

K C I A E R IA L G E N E R A L  P U R PO SE . H I G A IN  & S E LE C T IV IT Y
KC 2 R .F . G E N E R A L  PU R PO SE . H I " 0 , "  G A IN  & S E LE C T IV IT Y
KC3 O S C -6 J8 G A
K C 4 O SC-6BE6 455 Kcs D ES IG N S  FO R  A N Y  C O N V E R T E R . W IN D IN G

KC 5 O S C -EC H 3 3 , X 6 IM , 1 R5 • T E C H N IQ U E  D EVELO PED  BY K IN G S L E Y  PR O D U C ES

KC 6 O SC -6A N 7 N EA R  U N IFO R M  O S C IL L A T IO N  O V ER  TU N ED  BAND

KC 7 O S C -6 A 8 G , IC 7 , IA 7 G T
KC 8 O S C -A U T O D Y N E 175 Kcs —  R EP LA C EM EN T  C O IL
KC 9 R E IN A R TZ H I "Z "  TAPPED  P R IM A R Y , H I " Q "  S E C O N D A R Y
K C 10 RF W IT H  R E A C T IO N G E N E R A L  PU R PO SE T .R .F .
K C I  1 B .F .O . 455 Kcs H A R T LE Y  C IR C U IT
K IF I 455 Kcs No. 1 Autodyne I.F .T . S E R V IC E M A N 'S  R E P LA C E M E N T  U N IT
K IF 2 175 Kcs No. 1 Autodyne I.F .T . S E R V IC E M A N 'S  R EP LA C EM EN T  U N IT
K 1 F3 & 4 455 Kcs No. 1 & No. 2 I.F .T . H IG H  G A IN , IM P E D A N C E  & S E LE C T IV IT Y
K IF 5  & 6 455 Kcs No. 1 & No. 2 I.F .T . STA N D A R D  G A IN , IM P ED A N C E  & S E LE C T IV IT Y
K IF 7  & 8 455 Kcs No. 1 & No. 2 I.F .T . LO W  G A IN , LO W  N O IS E , T W O  S TA G ES
K IF 9  & 10 1900 Kcs No. 1 & No. 2 I.F .T . D O U B LE  C O N V E R S IO N  C H A N N E L S
K IF I  1 10.7 Mcs F .M . I.F .T . T E C H N IC A L  D A TA  (B A N D W ID TH , E T C .)

K IF I2 10.7 Mcs F .M . D IS C R IM . - A V A ILA B LE  O N  A P P L IC A T IO N  TO  O U R

K IF I3 10.7 Meg. F .M . R A T IO  DET. LA B O R A T O R Y

KINGSLEY
T H E  G R E A T  N A M E  I N A U S T R A L I A N  R A D I O

K I N G S  L E Y  R A D I O ,  3 C O R N E L L  P L A C E ,  C A R L T O N  
V I C T O R I A
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W H Y S  A N D  W H E R E F O R E S

M ost co m m erc ia l "w o b b u la to rs” a re  a  goo d  d ea l 
m o re  com plex  th a n  th is  o n e , a n d  it m ay  in te re s t 
read e rs  to  know  ju s t w hy th is  is so, a n d  w h at, if 
a n y th in g , h a s  been  sacrificed  in  th e  in te rests  o f  sim 
p lic ity  a n d  ease o f  co n s tru c tio n .

In  th e  first p lace , m ost co m m erc ia l in s tru m e n ts  o f 
th is  ty p e  hav e  a  v ariab le  fre q u e n c y  o sc illa to r  in c o r 
p o ra te d  in  th em , a n d  use th e  b ea t m e th o d  to p ro d u c e  
th e  F .M . s ig n a l, w hatever fre q u e n c y  is re q u ire d . T h e  
id ea  o f u sin g  a  b ea t m e th o d  o f  o b ta in in g  th e  o u tp u t  
fre q u e n c y  is th a t  in  th is  w ay th e  fre q u e n c y  d ev ia tio n  
o f  th e  m o d u la tio n  is k ep t c o n s ta n t irresp ec tiv e  o f 
a c tu a l o u tp u t  freq u e n cy . I f  a n  a t te m p t were m ad e  to 
m o d u la te  d irec tly  a n  o sc illa to r  w hose c en tre  freq u e n cy  
is v a riab le  over a  w ide ra n g e , th e  a m o u n t o f  f req u e n cy  
sweep a tta in e d  in  p ra c tic e  w ould  vary  g rea tly  over 
th e  f req u e n cy  b a n d . H ow ever, if  a  "f ix ed ” o sc illa to r  is 
freq u e n c y -m o d u la te d  by a g iv en  a m o u n t (say, p lu s  a n d  
m in u s 30 k c /se c .)  a n d  h ig h e r  o u tp u t  freq u e n c ies a re  
o b ta in e d  by b e a tin g  th is  o sc illa to r w ith  a n  u n m o d u 
la te d  v a riab le  fre q u e n c y  o sc illa to r, th e n  th e  f req u e n cy  
sweep of th e  o u tp u t signa l rem a in s  a t  th e  va lu e  o f 
p lu s  a n d  m in u s 30 k c /sec ., irresp ec tiv e  o f  th e  tu n in g  
o f  th e  v a riab le  o sc illa to r, a n d  th e re fo re  o f  th e  o u tp u t 
freq u e n cy .

In  o u r  case, th is  is exactly  th e  system  used in  
o rd e r  to  g e t F .M . o u tp u ts  a t  freq u e n c ie s  o th e r  th a n  
320-510  k c /s e c . H o w ev er, by f a r  th e  g rea te s t use th a t  
is fo u n d  fo r  a n  F .M . o sc illa to r is in  a l ig n in g  I .F . 
stages. Few  m o d e rn  receivers h av e  a n  I .F . ou tside  th e  
ra n g e  g iv en  above, so th a t  p ro v id in g  a  s lig h t a m o u n t 
o f  tu n in g  o n  th e  m o d u la te d  o sc illa to r  obv iates th e  
necessity  fo r  h a v in g  a  second  o sc illa to r  b u ilt in . A t" 
th e  sam e tim e, th e  tu n in g  ra n g e  is so sm all th a t  little  
v a r ia tio n  o f fre q u e n c y  sweep o ccu rs over th e  ra n g e  of 
th e  o sc illa to r.

I n  an y  case, th e  p re se n t in s tru m e n t is in te n d e d  
o n ly  fo r  v isual a lig n m e n t, a n d  n o t f o r  m ak in g  fa ir ly  
p rec ise  estim ates o f  b an d -w id th  o r  f o r  o th e r  purposes- 
w h ich  re q u ire  th e  fre q u e n c y  sw eep to  be accu ra te ly / 
k now n .

T h e  above p a ra g ra p h  ex p la in s also  w hy we have* 
n o t go n e  to  th e  tro u b le  o f  p ro v id in g  a  lin e a r  saw
to o th  o r  tr ia n g u la r  w ave-fo rm  w ith  w h ich  to  m o d u 
la te  th e  osc illa to r. T h is  is re q u ire d  on ly  w here it  is 
necessary  to  ca lib ra te  th e  tra c e  f o r  freq u e n cy . H e re , 
a ll we a re  in te re s ted  in  is p ro v id in g  e n o u g h  sweep 
fo r  th e  selectiv ity  cu rve  w h ich  is d isp lay e d  o n  the- 
sc reen  o f th e  osc illoscope to  h av e  th e  r ig h t sh a p e  
f o r  view ing. I n  o th e r  w ords, since th e  o sc illa to r is 
m o d u la te d  by a  sine-w ave a n d  n o t a  saw -too th , th e
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PLESSEY 
RECORD CHANGFP

FER R Q TU N E  
FOUNDATION KITS

m a d e  by K ingsley  R ad io . 
T Y P E  K F T 1

C onsists o f  C hassis, S tra ig h t  Lin-e 
D ia l, F e r ro tu n e d  A e ria l a n d  O sc il
la to r  C oil K it (n o  g a n g  re q u ire d )  
a n d  2 I F  T ra n s fo rm e rs . W ill b u ild  
u p  in to  a  rea lly  efficient a n d  re liab le  
ra d io . U su a l P ric e , £ 5 /1 8 / - .

O U R  P R IC E  .................... £ 3 / 1 0 7 -

LOOP AERIALS
U se low loss p lastic  covered  wire. 
S u itab le  fo r  a ll s ta n d a rd  sized p o r t 
ables.
E asily  w o rth  1 0 /6 .

O U R  P R I C E ____ ................ 4 7 -
CATHODE RAY

Indicator Unit Type A1
T h is  is  a n  Id e a l U n it to  be c o n v e r te d  
' t o  a n  o sc iiicsc o p e  o r s tr ip p e d  fo r  th e  
e x c e l le n t  p a r ts ,  v a lv e s , e tc .

P a r t s  a re :
1—5BP1. V a lv e  c o m p le te  w ith  so ck e t 

a n d  n u -m e ta l  sh ie ld .
6AC.7. (1852) V alves.

3—6H6. V alves.
12—P o te n tio m e te rs .
10—B lo ck  C o n d en se rs .
40— 1 w a tt .  I.R .C . R es is to rs .

1—3 p o s itio n  2 b a n k  S w itch .
1—T o g g le  S w itch .

A ll  e n c lo sed  in  n e a t  m e ta l  c ase  as 
i l lu s tra te d .
E a s ily  w o r th  £25. ,CQ /  1 O  /  
O U R  P R I C E .......................... l w /

FER R O T U N E  
FOUNDATION KITS

T Y P E  K F T 3
C onsists o f  C hassis, S q u a re  D ia l, 
F e r ro tu n e d  A e r ia l a n d  O sc illa to r  
Coil K it (n o  g a n g  re q u ire d ) ,  a n d
2 I F  T ra n s fo rm e rs . C a n  be b u ilt 
in to  e ith e r  s tra ig h t  o r  reflexed  4 - 
V alv e  B ro ad cas t M in ia tu re  R eceiver. 
U su a l P ric e , £ 5 /1 2 / - .

O U R  P R I C E .............  £ 3 / 5 / -

W e h a v e  a  few  o f th e s e  w rll-k n o w n  
B r i t is h  M ade  C h an g e rs  le f t .  T h e y  p la y  
10 in c h  a n d  12 in c h  re c o rd s  m ix e d , 
a n d  h a v e  e x c e lle n t to n e . £  |  |  /  1 f \  /  
T h e  p r ic e  is, e a c h  . . . 1 ■ • 1 !  “

E x c e l le n t  A rm y  T y p e  B u z z e rs  w ith  
tw o  a d ju s tm e n ts  as  u s e d  in  D on  5 
a n d  F re d d ie  T e le p h o n e s . J u s t  th e  
th in g  to  le a r n  th e  m o rse  code. A 1C. 
P R IC E , O N L Y ...................................*t/W
A rm y  T y p e  M orse  K e y s .............  3 / 6
C o m p le te  M o rse  C ode P ra c t ic e  Sets, 
b u i l t  u p  on  T e s tb o a rd  w ith  1 A /  
h a t t e r y .............................................  I V / -

PHONE PLUGS & 
JACKS

P .M .G . P lugs, 
a n d  p e r fe c t  . . , 
S in g le  C irc u it

b ra n d  new  

Ja c k s  to
2/6
2 / 9

CAR RADiO AERIALS
Jo b  L ine . 2-piece A eria ls . Brass 
C h ro m e  p la te d . Less in su la to rs . 5ft. 
6 in . fu lly  ex ten d ed .
E asily  w o rth  2 5 /- .

O U R  P R I C E ...............................1 2 / 6
Jo b  L ine . 4 -p iece  A eria ls . B rass 
C h ro m e  p la te d . A h  ex ce llen t a e r ia l 
w h ich  is ex trem ely  sm a ll w h en  co l
lapsed . E asily  w o rth  4 5 /- .

O U R  P R IC E  . . . . .................. 2 5 / -

NOTICE
A ll goods o rd ered  w ill be d isp atched  re g is
tered  post, unless otherw ise  sta te d . Postage  
or fre ig h t m ust be included w ith  o rd er.

MOTOR S P f t R j O l j .?
547 ELIZABETH STREET, MELBOURNE

HEADPHONE SETS
D y n am ic  H e a d p h o n e  Sets w ith  lead , 
in  ex cellen t co n d itio n .
T h ese  sets a re  easily w o rth  £4  p e r
set. O u r  S pec ia l P rice  is » e ,
on ly  ............................................  I b / -
T ra n s fo rm e rs  to  su it h e a d -  » /m
p h o n es . E a c h .......................  n r / O
T r a n s f o r m e r s  t o  s u i t  a  I f
m ic ro p h o n es . E a c h ........... ®

BUZZERS



f re q u e n c y  scale  o f  th e  p ic tu re  o n  th e  ’scope w ill be 
a p p ro x im a te ly  l in e a r  in  th e  m id d le , b u t w ill be 
c ro w d ed  a t  e a c h  en d . T h is  d o es n o t  in te re s t us 
v e ry  m u ch , f o r  we a re  in te re s te d  in  o b ta in in g  a  
se lec tiv ity  cu rv e  w h ich  show s th e  rece iv er c ircu its  to 
be c o rre c tly  tu n e d  by  d isp la y in g  th e  selectiv ity  cu rve  
a t  th e  c e n tre  o f  th e  tra c e — w hich  is w here  it  is a lm o st 
l in e a r ,  anyw ay! A  lin e a r  fre q u e n c y  sw eep is rea lly  on ly  
o f  in te re s t w h en  th e  tra c e  n e e d s  to  be c a lib ra te d  in  
te rm s  o f f re q u e n c y , a n d  th is  is n o t  th e  case f o r  p u re ly  
a l ig n m e n t p u rp o ses .

J u s t  as a  su p e rh e te ro d y n e  rece iv er is su b jec t to 
im a g e  re c e p tio n , so a  system  o f two o sc illa to rs fe d  
to  a  m ix er c a n  g iv e  w h at m ay  be ca lled  a n  " im a g e  
s ig n a l.”  F o r  in s ta n c e , tak e  th e  case g iv en  e a rlie r, 
w h ere  we w an ted  a n  o u tp u t, f re q u e n c y -m o d u la te d , 
w ith  a  c en tre  fre q u e n c y  o f  5 m c /se c . H e re  we set 
th e  "fix ed ”  o sc illa to r  to  500 k c /s e c ., a n d  th e  v a r i
ab le  one , fe d  in  th ro u g h  J 1, to  4.5 m c /s  ec. I f  th is  
w ere n o t  rea lized  it  co u ld  h av e  se rio u s consequences, 
because  th e  rece iv er  co u ld  be tu n e d  to  4 m c /se c . by 
m istake . F o r  th is  re a so n , co m m erc ia l "w o b b u la to rs” 
som etim es h av e  tu n a b le  filters w h ich  a re  g an g ed  w ith  
th e  v a r ia b le  f re q u e n c y  o sc illa to r  a n d  a t te n u a te  th e  
" im a g e ”  fre q u e n c y — e ith e r  th e  sum  o r  d iffe ren ce  be
tw een  th e  tw o osc illa to rs , w h ich ev er is n o t  w anted .

T h is  is q u ite  d ifficu lt to  acco m p lish , a n d  invo lves 
th e  tra c k in g  o f  c ircu its  exactly  as in  a  su p e rh e te ro 
d y n e  receiver. A lso , i f  th e  im age su p p ress io n  is to 
be co m p le te , q u ite  com plex  f ilte r in g  w ould  h av e  to  be 
em p lo y ed . T h e  im ag e  s ig n a l is little  d isa d v a n ta g e  as 
lo n g  as its p re sen c e  is rea lized , a n d  c a re  is ta k e n  
to  p re v e n t th e  receiver f ro m  b e in g  tu n e d  to  it by 
m istake.

I n  sh o r t, th e  s im p lifica tio n  th a t  h as  b een  ach iev ed  
by  o m ittin g  such  fe a tu re s  as re je c tio n  o f  th e  " im a g e ” 
s ig n a l, a n d  lin e a r  m o d u la tio n  h a s  n o t  a ffec ted  to  an y  
a p p re c ia b le  e x te n t th e  u sefu ln ess o f  th e  in s tru m e n t as 
a n  a lig n m e n t too l. O n  th e  o th e r  h a n d , su ch  sim p lifica 
tio n s  • b r in g  th e  " w o b b u la to r”  w ith in  th e  scope o f  th e  
av e ra g e  c o n s tru c to r , w ho does n o t  possess th e  sp e c ia 
lized  e q u ip m e n t n ecessary  to  b u ild  a n d  a d ju s t a n  
in s tru m e n t d es ig n ed  o n  a  co m m erc ia l scale.

D E T A IL  O F  C IR C U IT S
O n ce  th e  p r in c ip le  o f  th e  o sc illa to r  h a s  been  o u t

lin e d , th e re  is very  little  n eed  to  go  in to  d e ta il  a b o u t 
th e  c ircu its  them selves. T h e  o n ly  c o n tro ls  a re  th e  
o u tp u t  p e n tio m e te r  R l7 ,  th e  sw eep-w idtfr c o n tro l RIO , 
a n d  th e  tu n in g  c o n tro l C 3, a ll  o f w h ich  a re  b ro u g h t 
o u t  to  th e  f ro n t  p a n e l. A lso  a p p e a r in g  o n  th e  f ro n t  
p a n e l  a re  th e  two jack s , J l  a n d  J 2 ,  w hich  a re  th e  
in p u t  a n d  o u tp u t jack s  respectively .

S in ce  th e  c h ie f  use o f  th e  " w o b b u la to r”  is in  a l ig n 
in g  I .F . am plifie rs , th e re  is n o  necessity  f o r  a  h ig h  
q u a lity  a t te n u a to r  a t  th e  o u tp u t  o f  th e  o sc illa to r, because 
a  f a ir ly  h ig h  o u tp u t level is  n ecessary  f o r  th is  w ork.
W h e n  s ig n a l fre q u e n c y  a lig n m e n t is b e in g  c a rr ie d  o u t, 
fine c o n tro l o f o u tp u t  c a n  be o b ta in e d  by u s in g  th e  
a t te n u a to r  o f th e  e x te rn a l s ig n a l g e n e ra to r  used  fo r  
m ix in g , so th a t  ev en  w here a  very  sm a ll s ig n a l is 
n eed ed , th e re  is still n o  necessity  to  p ro v id e  g o o d  
a tte n u a t io n  in  th e  "w o b b u la to r”  itse lf.

T h e  sw eep-w id th  c o n tro l h as  been  in c lu d e d  because 
i t  is a  h e lp  in  u s in g  th e  "w o b b u la to r”  if  th e  freq u e n cy  
m o d u la tio n  c a n  be c u t off a lto g e th e r  w ith o u t cu ttin g  
o u t  th e  s ig n a l, a n d  because m o re  a c c u ra te  final a l ig n 
m e n t ca n  be h a d  by re d u c in g  th e  fre q u e n c y  d ev ia tio n .
T h e  m ax im u m  sw eep is re q u ire d  to  be g re a t en o u g h  
to  show  th e  w hole selectiv ity  cu rv e  o f  c o m p ara tiv e ly  
inse lec tive  c ircu its. T h is  s itu a tio n  is m et w h en  th e  
'"w o b b u la to r”  is fe d  s tra ig h t to  th e  las t I .F . tra n s fo rm e r
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AM PLIFIER 
CABINETS

T h ese  s tre a m lin e d  am p lifie r f o u n d a tio n  u n its  c o n 
sist o f  a  s ta n d a rd  chassis 3 in . d eep  w ith  rem o v ab le  
to p  in  a lu m in iu m . F it t in g  e v e r  th e  to p  is a  r e 
m ovab le  co v er w h ich  h a s  louv res o n  a ll sides a n d  
h a n d le s  w elded  to  th e  ends. C o lo u r, G rey .

C a ta lo g u e  No. W D H
P ric e s  p lus 
Sales T ax

AC1 10" 5" 9 " £1 5 6
A C 2 12 7 9 £1 12 6
A C 3 17 7 9 £1 19 6
A C 4 17 10 9 £2  15 0
A C  S F 1059 10 5 7 i £1 12 6
A C  S F 1279 12 7 9 i £1 15 6
A C  S F 1779 17 7 9 i £2  6 6
A C  S F 17109 17 10 9 i £2 19 6

Metal Utility 
Ccsbinets

T h is  lin e  o f  C a b in e t 
is f o r  h o u s in g  e lec t
ro n ic  e q u ip m e n t o f  
e ll types. I t  h a s  a  
fixed t a c k  a n d  re 
m ov ab le  f ro n t .  C ol-

C a ta lo g u e  No. D

o u r,

W

G rey .

P ric e s  plus 
H  S ales T ax

M C 666 6 6 6 7 /6
M C 596 5 6 9 8 /6
M C 7810 7 8 10 1 2 /6
M C 6712 6 7 12 1 2 /6
M C 81010 8 10 10 1 5 /6
M C 81112 8 11 12 1 9 / -
M C 7915 7 9 15 1 9 / -
M C S F 7 7 6 71 7 6 i 1 0 /6
M C S F 7 9 6 7 i 9 6 i 1 2 /6
M C S F 116 7 i 11 6 i 1 4 /6
M C S F 8 1 3 8 8 i 13 8 1 7 /6
M C S F 1 0 1 8 1 0 1 0 i 18 10 2 8 /6

N.H.V. KITS
97 Marriott Street, Redfern, N.S.W. 

MX 3764
An A sso c ia te  of Et. H. O xfo rd  & Son P ty . Ltd .
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R. W. STEANE & CO. PTY. LTD:
Manufacturers of

'■<? PLUS" C O I L S
WISH YOU ALL

COUNTRY 
READERS
OBTAIN

MO R E  
M I L E S  

F R E E

!
i
i
(
j
I
i
i
iHAPPY NEW YEAR I

.  f
T h e y  also t h a n k  you  f o r  

t h e  c o n t i n u e d  s u p p o r t  

t h a t  has m a d e  " Q  

Pl us"  t h e  p o p u l a r  

l i ne  i t  e n j o y s

i

This MODERN bracket is made for MODERN tubes— don't Spherotuned coils on all bands, 
use obsolete types as it is impossible to get good results.Spare contacts for gramo. position.

N.B.— FOR BEST RESULTS USE ONLY "9  PLUS" IF TRANSFORMERS |

"Q PLUS"
R.F. UNIT

This newly released bracket gave j
better than IUV sensitivity on B /C  j
band and slightly less on S/W A V E j
band— sensitivities which are needed |
in "out-of-city" areas. |

Measures 5-jr" x 2 j"  x 2"
I
|

SHORT WAVE COVERAGE [
13-42M or I6-50M 

Please specify when ordering
_____  t

I 
i 
i 
i

Battery or A .C . Models
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o r  to  th e  g r id  o f  th e  la s t I .F . stage, a n d  if  th e  sweep 
o f  th e  o sc illa to r  is n o t  g re a t e n o u g h , on ly  th e  to p  p a r t  
o f  th e  selectiv ity  cu rv e  ca n  be show n o n  th e  screen , 
th e  " sk irts”  b e in g  o u tside  th e  sw ept ra n g e  o f th e  
o sc illa to r . A t th e  sam e tim e, th e re  is a  lim it to th e  
sw eep th a t  c a n  be o b ta in e d  w ith  th e  re a c tan ce  tu b e  
m o d u la to r  b e fo re  th e  fre q u e n c y  m o d u la tio n  becom es 
n o n - lin e a r .  I f  th is  h a p p e n s , th ro u g h  a p p ly in g  too  m u ch  
m o d u la t in g  vo ltage , th e  effect o n  th e  p ic tu re  is th e  
sam e as is seen w h en  th e  c ircu its  u n d e r  a lig n m e n t a re  
d e tu n e d  f ro m  reso n an ce . T h e  basic rea so n  is th a t  w hen 
th e  m o d u la tio n  n o  lo n g e r  takes p lace  in  a  l in e a r  m a n 
n e r ,  th e  c e n tre  fre q u e n c y  is a lte re d  ju s t as if  th e  
tu n in g  c o n tro l h a d  been  o p e ra ted . T h is  m u st be avo ided  
a t  a ll  costs, because , i f  it  is allow ed  to o ccu r, th e  c ircu its  
w ill be a lig n e d  to  a  c e n tre  fre q u e n c y  w hich  is n o t th a t  
m a rk e d  o n  th e  tu n in g  d ia l. I t  is p re v e n te d  sim ply  by 
l im itin g  th e  m o d u la tin g  vo ltage  a p p lie d  to  th e  g rid  
o f  th e  re a c ta n c e  tu b e . T h u s  we hav e  o n e -e lev en th  o f 
th e  6.3v. f ro m  th e  h e a te r  su p p ly  used  as th e  m ax im um  
m o d u la t in g  vo ltage . W h e n  RIO  is tu rn e d  to its zero  
p o s itio n , th e re  is n o  fre q u e n c y  m o d u la tio n .

T h e  6 N 7  m ix er h as b een  used  because a n  o rd in a ry  
t r io d e  h ex o d e  req u ire s  m o re  co m p o n e n ts  a n d  w ould  
g iv e  g a in  th a t  is n o t  req u ired . By th e  sam e to k en , 
in te rm o d u la tio n  a n d  h a rm o n ic  o u tp u ts  w ould  be g rea tly  
in c re a se d  in  a m p litu d e , w h ich  is very  u n d es irab le .

C O N S T R U C T IO N
T h e re  is n o th in g  d ifficult a b o u t th e  c o n s tru c tio n  o f 

t h e  osc illa to r. T h e  ex ac t lay -o u t o f  p a r ts  is n o t  
im p o r ta n t ,  a n d  a  g o o d  id ea  o f th e  a r ra n g e m e n t used  
i n  th e  p ro to ty p e  c a n  be  g a in e d  f ro m  th e  p h o to g ra p h , 
■which show s a  r e a r  view o f th e  u n it . T h e  o sc illa to r 
co il  is m o u n te d  in  a n  o rd in a ry  I .F . t ra n s fo rm e r  can , 
w h ic h  is p la c e d  c e n tra lly  o n  th e  chassis. A lso  m o u n te d  
i n  th e  c a n  is th e  m id g e t tu n in g  co n d en ser, C3, w hich 
h a s  a  sm all ex ten sio n  sh a ft th ro u g h  th e  f ro n t  p a n e l, 
■where a  p la in  d ia l is used  fo r  c o n tro l pu rp o ses . T h e  
tu b e  d irec tly  b e h in d  th e  coil ca n  is th e  o sc illa to r, V l ,  
a n d  b e h in d  it  a g a in  is th e  6SK 7 m o d u la to r , V 2. T h e  
m ix e r  is th e  second  6 N 7 , d irec tly  to  th e  le f t o f th e  
o sc illa to r  tub e , w hile th e  6X 5 rec tifie r m ay  be seen 
t e h i n d  th e  pow er tra n s fo rm e r .

T h e  .f ro n t  p a n e l is m ad e  in  th e  fo rm  o f a  lid  w hich  
ii ts  o n  to th e  m e ta l box  w h ich  to ta lly  encloses the  
u n i t .  T h e  chassis show n in  th e  il lu s tra tio n s  m easu res 
•9 iin . x 6 in . x 2 in ., a n d  gives a m p le  ro o m , as can  be 
seen  f ro m  th e  u n d e r-c h ass is  p h o to g ra p h . T h e  on ly  leads 
w h ich  n e e d  to be 'kep t sh o r t a n d  d ire c t a re  tho se  
c a r ry in g  R .F .; th a t  is to  say, th e  o sc illa to r a n d  m o d u 
la to r  w iring . T h e  o u tp u t  lead  f ro m  th e  m ix er causes 
n o  tro u b le , as it is r u n  in  sh ie ld e d  wire.

C O IL  C O N S T R U C T IO N
I n  o rd e r  to  g e t a  co il o f th e  p ro p e r  in d u c ta n c e  to  

t u n e  to  465 k c /se c . w ith  ab o u t 25 m m fd . o f tu n in g  
c a p a c ity , it is necessary  e ith e r  to  hav e  one  specia lly  
w o u n d  o r  to  m ak e  o n e  f ro m  a  co il whose in d u c ta n c e  
is  too  g rea t.

F o r  th e  a v e ra g e  c o n s tru c to r , th e  la tte r  is by fa r  
th e  easiest m e th o d , especia lly  as su itab le  w ind ings m ay 
be  o b ta in e d  in  th e  fo rm  of b obb ins in te n d e d  fo r  175 
k c /s e c . I .F . tra n sfo rm e rs . O n e  o f  these is o b ta in ed  a n d  
■cut in  h a lf  betw een th e  two w ind ings, since on ly  one  
is req u ired . T h e  sp a re  one  com es in  h a n d y  in  case 
o f  acc id en t w ith  th e  first. T h e  best p la n  in  a d ju s tin g  
th e  in d u c ta n c e  o f  th e  coil is to  w ire th e  " w o b b u la to r” 
co m p le te ly  w ith  th e  ex cep tio n  o f  th e  coil a n d  tu n in g  
-condenser. T h e  la tte r  c a n  be  m o u n te d  in  th e  ca n  
te m p o ra r ily  a n d  a  p a ir  o f leads b ro u g h t out. T h e n , 
tu r n s  a re  rem o v ed  f ro m  th e  175 k c /sec . co il u n til , 
w i th  th e  p la tes  o f  C3 h a lf-m esh ed , th e  o sc illa to r  w orks

a t  465 k c /sec . I n  d o in g  th is, ca re  sh o u ld  be ta k e n  th a t  
V 2  is in  p o sitio n , b u t th a t  RIO  is e i th e r  d isco n n ec ted  
o r  set a t m in im u m , because fre q u e n c y  m o d u la tio n  is 
defin ite ly  n o t w an ted  w hile th e  a d ju i tm e n t  p rocess is 
g o in g  on , a n d  yet th e  ad d e d  c ap ac ity  d u e  to  th e  
m o d u la to r  tu b e  m u st be in  c irc u it a t th e  sam e tim e.

T h e  easiest w ay to  check  th e  o sc illa to r  fre q u e n c y  is 
to  feed  the  s ig n a l g e n e ra to r  in  to  J l ,  a n d  to  c o n n e c t 
a  p a ir  o f  h e a d p h o n e s  a t J2 . T h e  s ig n a l g e n e ra to r  can

th e n  be ad ju s te d  to zero  beat w ith  th e  in te rn a l  osc il
la to r ,  a n d  th e  .freq u e n cy  read  off. I t  sh o u ld  be rem em 
bered  th a t  w hen th e  coil is fina lly  in s ta lle d  in  th e  ca n  
its in d u c ta n c e  will be sligh tly  red u ced  so th a t  th e  final 
a d ju s tm e n ts  to  its in d u c ta n c e  sh o u ld  be m ad e  by 
m o u n tin g  it in  th e  ca n  a n d  w irin g  it u p  p ro p e rly  
b e fo re  tes ting  it fo r  freq u en cy . O n c e  465 k c /se c . h as 
been  h it  w ith  th e  co n d en se r  a t h a lf-sca le , th e  coil can  
be p e rm a n e n tly  p laced  in  th e  can  a n d  th e  fin a l w irin g -u p  
do n e . C a lib ra tio n  o f  th e  d ia l f o r  fre q u e n c y  c a n  be 
d o n e  w ith th e  s ig n a l g e n e ra to r  a n d  a  p a ir  o f p h o n e s  
exactly  as w hen  a d ju s tin g  th e  coil. P e rh a p s  th e  m ost 
im p o r ta n t  p o in t  is to  see th a t  500 k c /s e c . com es o n  
th e  scale. I f  it  does n o t, m ore  tu rn s  m u st be rem oved  
f ro m  th e  coil, because th is f req u e n cy  is re q u ire d  w h en  
u sin g  th e  "w o b b u la to r”  in  c o n ju n c tio n  w ith  th e  s ig n a l 
g e n e ra to r .

U S I N G  T H E  " W O B B U L A T O R ”

T h e re  a re  a  n u m b e r  o f  ways in  w h ich  th e  in s tru 
m e n t can  be used , a n d  a  n u m b e r  o f  d if fe re n t ’scope 
p a tte rn s  th a t  c a n  be o b ta in ed , so th a t  a  few  w ords 
o n  o p e ra tin g  it in  c o n ju n c tio n  w ith  th e  osc illoscope 
will n o t  be o u t o f  place.

T h e  easiest a n d  p ro b a b ly  th e  best m e th o d  is to  
use th e  tim e-base a lre a d y  possessed by th e  ’scope to 
show  w hat is k n o w n  as a  "d o u b le  tra c e ”  p ic tu re . T h e  
co n n ec tio n s  fo r  th is  ty p e  o f o p e ra tio n  a re  m ad e  as 
fo llow s: (1 ) T h e  o u tp u t o f th e  m o d u la te d  o sc illa to r is 
a p p lie d  to th e  in p u t  o f  the  I .F . am p lifie r  in  th e  set 
to  be a lig n e d ; (2 ) th e  Y -am p lifie r in p u t  te rm in a l o f 
’scope is co n n ec ted  to  th e  " h ig h ”  en d  o f  th e  d e tec to r  
d io d e  lo ad  resis to r in  th e  rece iv er; (3 ) th e  oscilloscope 
" sy n c h .” te rm in a l is co n n ec ted  to th e  Y  in p u t te r 
m in a l. I f  th e  ’scope h as a n  in te rn a l  sy n c h ' co n n e c tio n  
w h ich  syn ch ro n izes th e  tim e-base f ro m  th e  o u tp u t o f  
th e  Y  am p lifie r, th is  c a n  be used  in stead .

C ontinued on Page 29
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8 VALVE WORLD RANGE 
RADIOGRAM CHASSIS

W ITH MATCHED DUAL SPEAKER
£29/10/- FREIG H T

EX TR A

C O M P A R E  T H E S E  F E A T U R E S
E ight valve world range chassis w ith  push-pull output. Uses new  P h ilip s ECH33 converter valve  
for better long distance reception. H igh  gain audio w ith inverse feed  hack and tone control gives 
you the best reproduction from  your favorite recordings. R adiogram o sw itch com bined w ith short
w ave switch. A.C. sw itch incorporated w ith  tone control. Large calibrated edge lit  dial w ith  m ain  
stations in  each State in  prom inent type, w ith  counterw eight drive. Provision for F.M. or te le 
vision  tuner. Perm atuned iron cored coils and interm ediates.

6 V A L V E  RADIOGRAM  CH ASSIS
SPEC IFICA TIO N S AS EIG H T VALVE UNIT, BUT W ITH  SIN GLE 

6V6GT OUTPUT VALVE AND SIN G LE 12" SPEAKER.

£24/10/-
F R E IG H T  EXTRA

RECO RD -CH A N G ERS A N D  PLA YER S
Collaro type 500 changers on A .C .504 players with crystal pick-up. 

Available for above chassis.

Large Variety of Combination and 
Console Cabinets Available from £12/10/-

CLASSIC RADIO
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H A M  ACTIVITIES
B E C A U S E  of the change of publishers entailing an earlier closing date for  

notes, the news this month, which is usually received from  various interstate 
and country correspondents, has had to be omitted. W ould  correspondents please 
note that their notes m ust now  reach me at B o x  1589M, G.P.O.. Adelaide. S .A ..
by the 25th o f each month.

FROM MY LOG
C o n d itio n s  seem ed to  im p ro v e  o n  a ll b a n d s  d u r in g  

th e  p a s t few  weeks a n d  as re fe rre d  to  in  " G o in g  U p ,” 
th in g s  w ere fa v o u ra b le  o n  th e  V H F  b a n d s  a t  tim es 
a lso . T h e  n o tic e a b le  fe a tu re  o f  th is  io n o sp h e re  ch a n g e  
was th e  p o o r  sh a p e  o f  th e  low er b a n d s  d u r in g  these 
b re a k - th ro u g h s .

A s th e  N a tio n a l  F ie ld  D ay  w eek-end  n ea rs , m o re  
a n d  m o re  s ta tio n s  a re  b e in g  h e a rd  te s tin g  th e ir  p o r ta b le  
g e a r  in  p r e p a ra t io n  fo r  th e  b ig  day .

I n  V K 2  th e re  is to  be a  la rg e  H a m fe s t, o rg an ised ,
I  u n d e rs ta n d , by  2 J U  a n d  th e  V H F  C o m m ittee  in  
t h a t  S ta te .

C o n d u c te d  b y  
J .  A . H A M P E L , Y K 5 B J

H e re  in  V K 5 th e re  w ill be  a n  o u tin g  a t  th e  b each  
n e a r  O u te r  H a rb o u r ,  a  lo c a tio n  fa m e d  fo r  its noiseless 
c h a ra c te r is tic  f o r  p o r ta b le  o p e ra tin g . M a n y  nov e l 
fe a tu re s  h av e  b een  in c lu d e d  in  th e  S o u th  A u s tra l ia n  
p ro g ra m m e ; every  o n e  f ro m  th e  c h ild re n  u p  h as been  
c a te re d  f o r  w ith  S a n d  C astle  C o m p e titio n s , T re a su re  
H u n t ,  th e  t r a d itio n a l  th ro w in g  th e  ro l lin g -p in  f o r  th e  
X Y L ’s a n d  th e re  is ev en  a  p riz e  f o r  th e  best h om e 
m a d e  sp o n g e  b ro u g h t a lo n g  by a n  X Y L  o r  Y L ! U p  to  
d a te  th e re  h av e  b een  23 a p p lic a tio n s  to  jo in  th e  ju d g in g  
co m m ittee !

I t  is ce rta in ly  re fre s h in g  to  n o te  th e  sw ing b ack  to 
F ie ld  D ays a g a in  as very  little  ac tiv ity  has been  show n 
in  th e  p a s t f ro m  som e q u a r te rs  in c lu d in g , especially , 
V K 5  w here  th e  recen t N o r th e rn  N e tw o rk  o u tin g  rev ived  
in te re s t a g a in .

A s A m a te u rs  we sh o u ld  a ll be  ab le  to  co -o p era te  in  
su c h  a  d ay  as it  is th is  p re p a re d n e ss  w h ich  go v ern s 
o u t  ch an ces o f cap ab ly  h a n d lin g  E m e rg en cy  o p e ra tio n  
sh o u ld  th e  o ccasion  arise .

N a tio n a l  F ie ld  D ay  is to  be h e ld  ov er th e  w eek-end 
o f  2 7 th  a n d  2 8 th  J a n u a ry ,  1951, c o m m en c in g  a t  1500 
h rs ., E .A .S .T ., o n  th e  S a tu rd a y  a n d  closes* a t  2359 h rs ., 
o n  th e  S u n d a y  n ig h t,  28 th . F u ll d e ta ils a p p e a re d  in  
la s t m o n th ’s issue.

R ecen tly  th e  w rite r h a d  a n  o p p o r tu n ity  to  try  re a l 
Q R P  w ork  w ith  a  108 tran sce iv e r  u s in g  1 w att in p u t  
to  a  1Q5 in  th e  P A . O n  local co n tac ts  u s in g  a n  a n te n n a  
5 0 f t. h ig h , little  d if fe re n c e  co u ld  be d isc e rn ed  betw een 
th is  d im in u tiv e  r ig  a n d  a  T y p e  I I I ;  th e  on ly  re p o r t  
w as th a t  th e  m o d u la tio n  was ro u g h e r , d u e  to th e  use 
o f  a  C a rb o n  m ike a g a in s t a  C ry sta l ty p e  o n  th e  b ig g e r 
r ig . U s in g  th is  pow er, 3 T T , in  B a lla ra t, w as co n tac ted  
a n d  h e  g av e  S7.

O r ig in a lly  th e  108 w as b o u g h t f o r  th e  excellen t 
q u a lity  p a r ts  c o n ta in e d  th e re in  a n d  th e  s tr ip p in g  was 
a lm o s t co m p le te  w h en  5R O  d ro p p e d  by  to  re la te  how  
h e  h a d  h e a rd  severa l V K 6 ’s c a llin g  a f te r  a  C Q  o n  a  
re c e n t ev en in g . T o o  la te  now !

T h e  little  jo b s  w ere re fe rre d  to  in  th e ir  h ey -d ay  as 
a  species o f  " W a lk ie -T a lk ie ” , b u t a f te r  c a r ry in g  one  
o n ly  a  s h o r t d is tan c e  it  is h a r d  to im ag in e  an y o n e  
w a lk in g  a n d  ta lk in g  very  long.

O u t  a t  h is f a rm  lo c a tio n  a t M a n m a n n in g  a b o u t 140 
m ile s  n o r th -e a s t o f  P e r th , 6BS is g e ttin g  th e  m ost o u t

o f  h is 32 v o lt l ig h tin g  p la n t  by u s in g  g en em o to rs  f o r  
a ll supp lies .

T h e  jobs in  use a re  ex-SC R 522 u n its  a n d  a re  u sed  
to  p o w er a  T A 1 2 D  w hich  is m o d u la te d  by  zero -b ias 
8 0 7 ’s. A  M N 2 6 C  com pass receiver w ith  co n v e rte rs  is 
used  to p u ll  in  th e  signals.

3 A A P  is a  re la tiv e ly  n ew com er to  th e  b a n d s  a n d  
ru n s  60 w atts to  8 0 7 ’s. E v an  uses a  20 m e tre  W 8 J K  
o n  4 0  a n d  finds it  co n tra d ic ts  a ll  th e o ry . T w o m etres 
is a n o th e r  in te re s t, a  tran sce iv e r  " W a lk ie -T a lk ie ”  b e in g  
o n  th e  w ay fo r  th e  b a n d .

A la n , 2 S J , a t  P a rk e s  m u st c e r ta in ly  be e n th u s ia s tic  
to  sto p  u p  til l  2 a .m . p u tt in g  u p  a  new  a n te n n a . I t  
uses th e  now  co m m o n  w ate r th irs ty  300 o h m  rib b o n  
a n d  A la n  h a s  been  p la y in g  a ro u n d  w ith  tw in  lam p s 
a n d  th e  like.

A t 2 U N  th e  ch o ice  o f  a n te n n a s  is a  v e rtica l w o rk in g  
a g a in s t g ro u n d . A f te r  h e a r in g  R o n ’s 40 m etre  signa l 
th e re  is n o  d o u b t th a t  it w orks ou t.

T h o se  u n m o d u la te d  c a rr ie rs  still a p p e a r  o n  40  a t  
in te rv a ls . T h e  best o f  these w as h e a rd  t ’o th e r  n ig h t  
w hen  th e  o ffe n d e r le ft th e  c a r r ie r  g o in g  fo r  n e a r  
e n o u g h  to  a  h a lf  h o u r . D u r in g  th is  a  voice was h e a rd  
to  p o p  u p  a n d  m e n tio n  ab o u t a  ca ll sign . " D o n ’t be 
silly, y o u  d o n ’t sig n  y o u r  ca ll w h en  y o u ’re  te s tin g ”  
was th e  rep ly . O M , w ith  th e  q u a lity  you  were p u tt in g  
o u t I  sh o u ld n ’t b lam e you  really .

K en , 5A L , is h a v in g  tro u b le  w ith  tw o "g h o s ts”—  
o n e  o n  tw enty , th e  o th e r  on  fo rty . O n e  is u n d e rs to o d  
to  be o p e ra tin g  f ro m  E u ro p e  c o n s id e rin g  th e  Q S L ’s a n d  
S W L  card s K en  is rece iv in g  f ro m  th a t  a rea . 5A L 
n u m b e r  two is a p t  to  p o p  u p  w hile K en  is in  Q S O  
w ith  som eone a n d  cause Q R M  th e  w hole tim e he  is 
on . T h is  c h a p  is in  V K 5 , it w ou ld  a p p e a r ,  as th e  
s ig n a l is eq u a l to  th e  o r th o d o x  5 A L ’s s tre n g th  a t  o n ly  
a  few  m iles f ro m  K e n ’s Q T H .

6 R T , 450 m iles n o r th  o f  P e r th  a t  C ue uses 24 w atts 
f ro m  D C  m ain s  a n d  derives f ila m e n t su p p lie s  th ro u g h  
v ib ra to rs .

W h e n  n o t  e x p e r im e n tin g  o n  144, 3 A J 1 still a p p e a rs  
o n  40 m etres. H is  tim e these  day s is f u r th e r  ta k e n  u p  
w ith  co n d u c tin g  M orse  Classes f o r  th e  lo ca l A O C P  
asp iran ts .

5 G Y  a t  W h y a lla  h as a  new  rig  o n  th e  a ir  a n d  
m a n a g e d  to  c lea r  u p  th e  tro u b le  he  was e x p e r ie n c in g  
w ith  ro o m  re so n an c e  by , o f a ll th in g s , c h a n g in g  h is  
p re -a m p  tube.

5D K  is b ack  o n  th e  a ir  f ro m  his new  Q T H  a f te r  
recen tly  ta k in g  u n to  h im se lf a n  X Y L . T h e  new  rig  
is a  B C -459 m od ified  to  use N B F M  a t 20 watts.

2A R Q , w ho is ex -5R G , w ill sh o rtly  be  back  in  V K 5 
f o r  a  sh o r t w hile d u r in g  a b r ie f  re sp ite  f ro m  stud ies 
a n d  is an x io u s to  c o n ta c t o ld  f rien d s .

K eith , 7R X , is ru n n in g  th e  fu ll  q u o ta  to  p u sh -p u ll 
• 8 0 7 ’s a n d  is co n sisten tly  o n  40.

V K lH V  a n d  V K lP G  a re  o n  20 m ost even ings b u t  
som etim es th ey  f ra n tic a l ly  ca ll C Q  f o r  h o u rs  w ith o u t 
a n  answ er!

5 E N  is b e in g  h e a rd  o p e ra t in g  p o r ta b le  a t  A rw a- 
k u r ra  in  th e  n o r th  o f  S .A ., m ost w eek-ends; E rn ie  
is issu ing  specia l p o r ta b le  Q S L  c a rd s  f o r  a ll  c o n ta c ts  
h e  m akes. Y L  c o -o p e ra tio n  is p ro v in g  in v a lu a b le  in  
a c tin g  as Q S L  m a n a g e r .
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EDDY ST ONE r e c e i v e r s

for perfect reception under all conditions!

M ODEL 680
A  superior 15 valves communication 
receiver with world's latest features. 
Designed for professional and dis
cerning am ateurs. Price, £192/10/0.

(A t le ft)

FR E Q U E N C Y
R A N G E

1.—  30-13 Me*
2.— 1.2-5.5 Me.
3.— 5.8-2.5 Me.
4.— 2.5-1.12 Me.
5.—  1120-480 Kc.

M ODEL 750
Eddysi’one's latest I I-valve communications 
version (1600-85 K c ) . Excellent band spread. 
O peraies from main or with C a t . 637 Eddy- 
rece’ver. Replaces famous 640 Double con- 
stone vibrator. Price, £122/18/9.

(A t  right)

FR E Q U E N C Y
R A N G E

1.—  32-12 Me.
2.—  12-4.5 Me.
3.—  4.5-1.7 Me.
4.— 1465-480 Kc.

ALL W O RLD  SIX (A t le f t)

Model 710, a 6-valve high-grade receiver, for the ^ R A N G eP ^
man on the land or in the Islands. O perates from j .__ 30.6-10.5 Me
6-volf accum. with less than 2.5 amps drain . Internal

r  3.—  3.8- 1.4 Me
speaker. Price, £105/2/6 . 4.—  205- 1.4 Me

N O T E : A ll above prices include Sales Tax.

A s well as the communication receivers illustrated above, a complete range of Eddystone radio 
components is now obhainable, ex stock. W rite  to John M artin and have your name put on the 
mailing list. The new Eddystone catalogue is now availab le , containing all additions and amendments 
to this famous range of receivers and components.

JOHN MARTIN PTY. LTD.
116-118 Clarence Street, Sydney :: Telegrams: "JONMAR" :: 'Phone: BX 5061
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3 B H  recen tly  re la te d  how  th e  V K 3 boys a re  g a n g in g  
u p  to  tra c k  dow n th e  signa l w h ich  a p p e a rs  u n m o d u 
la te d  o n  th e ir  s ig n a ls  d u r in g  a  Q S O . 3R V  is read y  
to  go p o r ta b le  w ith  a  lo o p  a n te n n a  to  D / F  th e  
o ffe n d in g  signa l.

B ert, 5D R , is back  a t  C ap e  de C oued ie  L ig h th o u se  
o n  K a n g a ro o  I s la n d  a f te r  h o lid ay s in  A d e la id e . H e  has 
n o w  reb u ilt a n d  a  new  heav y  d u ty  pow er su p p ly  has 
g o n e  ov er so he  ca n  p u sh  th e  8 0 7 ’s to  h ig h e r  in p u t.

3R V  is d o in g  a  fine jo b  w ith  a  p o r ta b le  r ig  w hich  
uses a  7193 as th e  final r u n n in g  ab o u t 4 watts. T h e  
r ig  is co m plete ly  p o r ta b le  b e in g  used  in  c o n ju n c tio n  
w ith  a  sm all receiver.

R ad io  L eo p o ld v ille  h av e  a  specia l session fo r  A m a 
te u rs  each  week o n  W ed n esd ay s a t 2040 G .M .T . o n  
9767K .C .

3 A U P  h a s  o n e  o f th o se  new  E n g lish  "C o m m a n d e r” 
rece iv ers  w h ich  h e  finds very exce llen t; it takes b ad  
co n d itio n s  like th o se  p re v a ilin g  a t  p re se n t to show 
u p  th e  receivers, g o o d — a n d  bad!

5 B Z  a n d  5M D  a re  o p e ra tin g  p o r ta b le  m ost w eek
en d s , b o th  u sin g  T y p e  I l l ’s w ith  very  s im ple a n te n n a s  
b u t  rece iv in g  goo d  resu lts nevertheless .

5 M X  h as  fin ished  h is  h o m e-b rew  35 ft. w ooden  tow er 
w h ic h  will soon  sp o r t a  th re e  e lem en t beam  f o r  20. 
J o h n  now  finds, he  co u ld  h av e  b o u g h t a  read y -m a d e  
steel jo b  f o r  less th a n  th e  cost o f  w ood, b u t m aybe 
th e  w ood will n o t d e tra c t f ro m  th e  b e a m ’s p e r fo rm a n c e  
as w ould  a  m eta l one.

SE V E R A L  50m c b re a k - th ro u g h s  o c c u rre d  d u r in g  
D ecem b er a n d  th e  consisten t s ta tio n s  o n  th is  b a n d  

re a p e d  th e  rew ard  o f  th e ir  lis ten in g . E a rly  sum m er 
c h a n g e s  w ith  th e ir  in h e re n t  te m p e ra tu re  inversio n s 
caused  m ost o f  th e  o p e n in g s  w ith  th e  p resen c e  o f  c lo u d  
fo rm a tio n s  ov er th e  tr a n sm ittin g  a n d  receiv ing  s ta tio n s 
h a v in g  a n  effect too .

T h e re  a re  m an y  devotees o f  th e  V H F  b an d s  w ho 
co n sid er th a t  th is  su m m er will p ro d u c e  o u ts ta n d in g  
resu lts a n d  p e rh a p s  w ith  th in g s  th e  way th ey  a re  th ey  
will p ro v e  co rre c t. A t a  recen t field  d ay  in  V K 5, n o t  
o n e  s ta tio n  was w orked  on  th e  low er freq u en c ies, due  
to  io n o sp h e ric  tr ic k e ry , w hilst th e  V H F  sta tio n s  w o rk 
ed  ’em  " h ig h , w ide a n d  h an d so m ely .”

C o n d itio n s  o n  th e  low er b an d s  w ould  in d ica te  th a t  
sh o u ld  th is  be a  p o in te r , th e  V H F  b an d s  th is  su m m er 
sh o u ld  be ex cep tio n a lly  good.

R eg u la rs  o n  th e  b a n d  w ho h av e  been  h e a rd  d u r in g  
th e  recen t o p e n in g s  a re  2R U , 2A M F , 2B T , 2 W J , 4 B T , 
4 H R  (o n  C .W .) ,  2 V U , 2 A N L , 4K K , 5M A , 5M K , 5G F , 
5BC a n d  5 H D .

5 A X  a t G aw ler has now  m odified  h is 6 m etre  beam  
w ith  a  fo ld ed  d ip o le  d r iv e n  e lem en t a n d  a t  the  sam e 
tim e  h as p u t u p  a  "4 -o v er-4 ” fo r  2 m etres. 5X L, like 
a  lo t o f  o th ers , is g e ttin g  ev e ry th in g  read y  fo r  N a tio n a l  
F ield  D ay  o n  V H F  a f te r  seeing th e  excellen t jo b  d o n e  
by 5 G F  a t  th e  last o u tin g  he a tte n d e d .

A n  in te re s tin g  le tte r  cam e d u r in g  th e  m o n th  f ro m  
7 M Y  g iv in g  d eta ils  o f  his se lf-excited  tra n sm itte r  on
2 m etres w ith  w hich  he  is ru n n in g  au to m a tic  tr a n s 
m issions.

T h e  c ircu its  e tc. will a p p e a r  n ex t m o n th  as th ey  
a rr iv e d  a  little  la te  f o r  in c lu s io n  th is  tim e.

A n d  so once  a g a in  th e  log is closed , th e  b ig  sw itch 
p u lled . I n  re g a rd  o f th is  section  o f  th e  m ag az in e , I  
w ould  like to  h e a r  f ro m  Y O U  a n d  w h a t you  a re  
d o in g . Som e c h a p s  a re  g e ttin g  a ro u n d  in  th e ir  ow n 
d is tr ic t to find  o u t a ll th e  news a n d  th e n  se n d in g  it 
a ll o n  to m e a t  Box 1589M , G .P .O ., A d e la id e , S .A . 
A lso , I  w ould  be g lad  to  h e a r  f ro m  C lu b  S ecre ta rie s , 
a n d  be on ly  to o  p leased  to in c lu d e  news o f  th e ir  
ac tiv itie s  in  these pages. T ill n ex t m o n th , best o f 
ev e ry th in g  you  c a n  w ork. — J .A .H .

AUSTRALIAN EDITION

ON SALE NOW
Price 3/-

T h e  "R . 8C E . D igest o f  C ircuits*’ is so m e th in g  th a t  n o  ra d io  
m a n , w h e th e r  S e rv icem an , " H a m ” o r  H o m e -c o n s tru c to r , 
sh o u ld  be w ith o u t.

V A R IED  S U B JE C T  M A TTER
C ircu its  will be fo u n d  in  th e  "D ig e s t’’ f o r  e v e ry th in g  f ro m  th e  
s im p lest C rysta l Sets to  E ig h t o r  T e n  V a lv e  R eceivers, O sc illo 
scopes, A u d io  A m p lifie rs  o f  v a ry in g  costs a n d  co m plex ities, 
a n d  o th e r  c ircu its  o f  specia l in te re s t to  a m a te u r  tra n sm itte rs .

BUY YOUR CO PY NOW from your Local Bookseller
A lso obain& ble a t—

S W A IN  8C C O . P T Y . L T D . M c G IL L ’S  A U T H O R IS E D  N E W S A G E N C Y
119-123 P i t t  S tre e t, S y d n ey . 183-185 E lizab e th  S tre e t, M e lb o u rn e .

o r  d irec t f ro mRADIO and ELECTRONICS (N.Z.) LTD.
(P U B L IS H E R S  — IN C O R P O R A T E D  IN  N E W  Z E A L A N D )

A u s tra lia n  Reg. Office: 17 BOND STREET, SYDNEY, N.S.VV.
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W HEN YOUR j ^ S  C O L L E C T I O N  D E C R E A S E S
B e p i e n i s h  w i t h

and P / t C t S
ERIE" High Stobility Resistors

—  A  S T A N D A R D  B Y  W H IC H  O T H E R S  A R E  J U D G E D

ZEPHYR" Precision Built Microphones
—  FO R  N A T U R A L  R E P R O D U C T IO NA v a ila b le  th ro u g h  a ll  th e  le a d in g  R ad io  H o u ses

Australian Factory Representatives
PTY. 
LTD.

62 STANHOPE STREET, MALVERN, VICTORIA. Phone: UY 8274.
R. H. CUNNINGHAM

E v ery  T ra n s fo rm e r  Icoks to  be  s im p ly  coils o f  w ire o n  a  co re , 
b u t t l i 2  b eau ty  o f  T rim a x  T ra n s fo rm e rs  is m o re  th a n  sk in  
deep . L c n g  ex p e rien ce  a n d  h ig h  s ta n d a rd s  o f  te c h n ic a l ab ility  
e n su re  th a t  th e  u n seen  p a r ts  o f  y o u r  T r im a x  T ra n s fo rm e rs  
will p ro v e  th e ir  re lia b ility  in  every  test.

TRIMAX TRANSFORMERS
C liff SC B u n tin g  P ty . L td .

Queensland: 
Chandlers Pty. Ltd.

N.S.W.:
Radio Equipment Pty. Ltd. 

John Martin Pty. Ltd.

C H A R L E S  S TR EET , N O RTH  C O B U R G . M ELBO U R N E, V IC .
Tas.: S.A.: W .A.:

W . S .  Genders Pty. Ltd. A . G . Healing Ltd. Nicholsons Ltd.
Gerrard & Goodman Pty. Ltd. Atkins (W .A .) Ltd .
Radio Electric Wholesalers Carly le  & C o . Ltd.

T R IM  A X
TRANSFORMERS
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F.M . T E S T  OSC (C on tinued  from  P age  23)

F o r  in itia l  o p e ra tio n , in  g e ttin g  to  know  th e  use 
a n d  h ab its  o f  th e  " w o b b u la to r / ’ it is best to  co n n ec t 
i t  to  a  set w h ich  h a s  a lre a d y  been  lin e d  u p  by th e  
o rd in a ry  m e th o d . H a v in g  m ad e  c o n n ec tio n s  as above, 
th e  c o n tro ls  sh o u ld  now  be ad ju s te d  as fo llow s! (1 ) T h e  
o u tp u t  c o n tro l o f  th e  "w o b b u la to r” is tu rn e d  fu ll o n ; 
(2 ) th e  Y  g a in  c o n tro l o f th e  osc illoscope is tu rn e d  
well u p ;  (3 ) th e  sweep c o n tro l RIO  is tu rn e d  to 
m ax im u m ; a n d  (4 ) th e  se t’s vo lum e c o n tro l is a d 
v anced .

T h e  F .M . o sc illa to r  is now  tu n e d  w ith C3 u n ti l  a 
g ro w lin g  no ise  is h e a rd  in  th e  lo u d sp e ak e r, a n d  is 
a d ju s te d  fo r  m ax im u m  o u tp u t as ju d g e d  by ear. T h e  
v o lum e co n tro l m ay  now  be tu rn e d  off. N ow , if th e  
’scope is ex am in ed , th e re  sh o u ld  be a co n sid erab le  
deflec tio n  in  th e  v ertica l d irec tio n . T h e  Y  g a in  co n tro l 
is ad ju s te d  so th a t  its a m p litu d e  is reaso n a b le , a n d  
a t te n tio n  is now  tu rn e d  to  th e  tim e-base  a n d  synch, 
c o n tio ls , w h ich  will en ab le  th e  co rre c t p ic tu re  to be 
o b ta in e d . F irs t o f a ll, set th e  synch, c o n tro l a t  zero  
a n d  th e  tim e-base to  its lowest freq u e n cy . T h e  p ic tu re  
w ill now  consist o f  a  n u m b e r  o f  v e rtica l p ip s , in  a ll 
p ro b a b ility  tra v e llin g  a lo n g  th e  sc reen , since th e  tim e- 
base h as n o t  been  locked.

T h e  tim e-base  fre q u e n c y  is now  in c rease d  slowly 
u n ti l  on ly  two o f th e  v ertica l deflec tions a re  visible 
o n  th e  trace  a n d  u n ti l  these do  n o t d r i f t  a t  all. T h e  
tim e-base  is now  a d ju s te d  to 50 c /s e c .,  th e  sam e 
fre q u e n c y  as th a t  o f  th e  m o d u la tio n . T h e  two 'h u m p s  ’ 
a re  each  a  p lo t o f  th e  selectiv ity  cu rv e  o f  th e  am p lifie r 
u n d e r  test, b u t th is  p ic tu re  is n o t very  u se fu l fo r  
a lig n m e n t p u rp o ses , as ca n  be seen by a  s lig h t a d ju s t
m e n t o f th e  tu n in g  c o n tro l o n  th e  o sc illa to r, a n d  a  
c o n s id e ra tio n  o f w h a t is h a p p e n in g  to  th e  osc illa to r 
f re q u e n c y  d u r in g  o n e  cycle o f  th e  tim e-base. W h e n  
th is  p ic tu re  is a r ra n g e d  so th a t  th e  space  betw een th e  
two selectiv ity  curves is c e n tra l o n  th e  trace , th e n  th e  
ce n tre  o f  th e  tra c e  rep re sen ts  o n e  ex trem e o f th e  
fre q u e n c y  sw eep, a n d  th e  peak s o f  th e  cu rv e  rep re sen t 
th e  cen tre  fre q u e n c y  o f th e  sweep. T h e re  is th u s  n o  
a d ju s tm e n t o f th e  p ic tu re , w hich  in d ica te s  w hether 
o r  n o t th e  c ircu its  a re  co rrec tly  a lig n ed . T h is  type  o f 
p ic tu re  is th e re fo re  o f n o  use excep t f o r  v iew ing the  
shap% of th e  selectiv ity  curve  a f te r  th e  a d ju s tm e n t 
p rocess h as been  com p le ted .

T h e  co rre c t tim e-base a d ju s tm e n t is th e  o n e  w here 
it  is ru n n in g  a t tw ice th e  m o d u la tio n  freq u e n cy , o r 
100 c /sec . I n  o rd e r  to  find  th is  a d ju s tm e n t, th e  F .M . 
o sc illa to r  is a g a in  a d ju s te d  fo r  m ax im u m  o u tp u t fro m  
th e  set b e ing  ex am in ed , a n d  th e  tim e-base f req u e n cy  is 
g ra d u a lly  in c rease d  a g a in . A f te r  a  tim e  a  s ta tio n a ry  
p ic tu re  is a g a in  fo u n d  in  w hich  two selectiv ity  curves 
ca n  be seen , b u t in  w hich  th e  curves a re  su p e rim p o sed , 
o r  n ea rly  so. T h is  is because one  tim e-base  trace  takes 
p lace  d u r in g  each  h a lf-cy c le  o f  th e  A .C . w hich  sweeps? 
th e  o sc illa to r  freq u e n cy . T h u s , o n  each  cycle o f  th e  
tim e-base , th e  o sc illa to r sweeps th ro u g h  th e  freq u en cy  
b a n d  once , b u t o n  a l te rn a te  tim e-base  cycles, th e  sweep 
is in  th e  o p p o site  d irec tio n . S ince  a lte rn a te  tim e-base 
cycles a re  su p e rim p o sed  o n  th e  C .R .T . screen , th e re  
a re  two selectiv ity  curves d isp lay ed  on  th e  sam e trace . 
N ow , th e  c en tre  o f  th e  trace  w ith  th is  p ic tu re  alw ays 
rep re sen ts  th e  cen tre  fre q u e n c y  of th e  m o d u la te d  osc il
la to r , so th a t  w h en  th e  two selectiv ity  curves a re  su p e r 
im p o sed , o r  as n e a r ly  so as will o ccu r, th e  c ircu its a re  
a lig n e d  on  th e  o sc illa to r  cen tre  freq u e n cy . N ow , th e  
effect o f  m isa lig n m e n t o n  th e  p ic tu re  c a n  be illu s tra ted  
(u p  to a  p o in t)  sim p ly  by d e tu n in g  th e  F .M . o sc illa to r. 

A s th e  cen tre  fre q u e n c y  is tu n e d  aw ay f ro m  th e  a l ig n 

m e n t f req u e n cy  o f  th e  c ircu its , th e  two p eak s  separate* 
by tra v e llin g  in  o p p o site  d irec tio n s  a lo n g  th e  trace . 
W h e n  th e  o sc illa to r  is re tu n e d , th e  two peak s a p p e a r  
f ro m  th e  edges o f  th e  tra c e  a n d  c a n  be su p e rim p o sed  
by fu r th e r  tu n in g .

I t  sh o u ld  be c lea rly  u n d e rs to o d  th a t  th e  fo reg o in g : 
is N O T  a  d e sc rip tio n  o f  how  to go a b o u t lin in g  u p  
a  set w ith  th e  o sc illa to r, b u t m ere ly  serves to  en ab le  
those  w ho hav e  n ev er used  a  "w o b b u la to r”  b e fo re  to- 
o b ta in  th e  co rre c t so rt o f  p ic tu re  so th a t  it  h a s  been  
seen a n d  observed  b e fo re  try in g  to  use th e  osc illa to r 
p ro p e rly .

W h e n  th e  tim e-base  h as been  a d ju s te d  as closely as 
possib le  to  th e  re q u ire d  fre q u e n c y , th e  p ic tu re  can- 
read ily  be locked  o n  th e  screen  by slig h tly  a d v a n c in g  
th e  synch , c o n tro l, w h ich  h as  been  set u p  in  th e  m a n 
n e r  p rev io u sly  described .

T h e  best possib le  way in  w hich  to  le a rn  th e  use- 
o f  th e  F .M . o sc illa to r  a n d  oscilloscope is by ac tu a lly  
u sin g  them . O n e  o u n ce  o f  p rac tice  is w o rth  a  p o u n d  
o f d e sc rip tio n , b u t if th e  d irec tio n s  g iv en  h e re  a re  
fo llow ed , th e n  n o  difficulty  will o ccu r, a n d  th e  user- 
wili qu ick ly  becom e a d e p t a t  v isua l a lig n m e n t.

I n  te a c h in g  o neself to p e r fo rm  v isual a lig n m e n t th e  
best w ay, a f te r  h a v in g  fo u n d  a n d  reco g n ized  th e  
c o rre c t p a t te rn  in  th e  m a n n e r  set o u t above, is to> 
d e tu n e  th e  I .F . c ircu its  o f  th e  receiver a n d  s ta rt f ro m  
sc ra tch . T h e  c o n n ec tio n s  a re  th e  sam e as b e fo re , excep t 
th a t  th e  o u tp u t  o f  th e  " w o b b u la to r”  is first co n n ec ted  
to  th e  g rid  o f  th e  last I .F . stage, a n d  th a t  th e  Y  
a m p lifie r  c o n tro l need s to  be tu rn e d  r ig h t  u p . F irs t 
o f  a ll, th e  o sc illa to r is set to  th e  co rre c t m id-frequency ,, 
a n d  b o th  fre q u e n c y  sw eep a n d  o u tp u t  c o n tro ls  a re  
tu rn e d  to  m ax im um .

I f  th e  set is a  lo n g  way ou t, n o  deflec tio n  will be 
seen o n  th e  ’scope tra c e  a t  a ll. T h e  last t r im m e r  (i.e.,, 
th e  o n e  feed in g  th e  d io d e) is a d ju s te d  u n ti l  th e  two 
deflec tions a re  seen  to  a p p e a r  a n d  is set a t  th e  sp o t 
w here  they  becom e su p e rim p o sed  a t th e  c e n tre  o f th e  
trace . N ex t, th e  I .F . p la te  tr im m e r is b ro u g h t in to  
lin e , a n d  will re su lt in  g rea tly  in creased  a m p litu d e  
o f  d eflec tion . T h e  Y  am p lifie r  g a in  o r  th e  o sc illa to r  
o u tp u t  c a n  now  be red u ced  in  o rd e r  to  show a  
re aso n a b ly  sized p ic tu re , a n d  th e  o sc illa to r o u tp u t c a n  
be rem oved  to  th e  in p u t  o f  th e  p rev io u s I .F . stage  o r  
to  th e  m ix er g r id , w hichever is a p p lic a b le , a n d  th e  
p re c e d in g  I .F . tra n s fo rm e r  is a lig n e d  in  a  s im ila r  
m a n n e r . W ith  th e  F .M . o sc illa to r, th e  w hole business 
c a n  be p e r fo rm e d  m u ch  m ore  q u ick ly  th a n  it can  
w ith  th e  a m p litu d e -m o d u la te d  s ig n a l g e n e ra to r  a n d  
o u tp u t m eter.

A  g re a t d ea l m o re  co u ld  be w ritte n  a b o u t th is  osc il
la to r  a n d  its use, b u t space fo rb id s , a n d  th is  will h a v e  
to  be m ad e  th e  su b jec t o f a  se p a ra te  artic le .

PATRONISE
THE

ADVERTISER 
WHO 

PATRONISES 
THIS JOURNAL

Please mention "R. & E." when making your 
purchase
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SHORT WAVE REVIEW
By th e  rim e th is  issue is p u b lish e d , a  goo d  m an y  

re a d e rs  w ould  h av e  ce leb ra ted  th e  co m in g  o f  th e  N ew  
Y e a r  in  th e  goo d  o ld -fa sh io n e d  way, a n d  also  q u jte  a  
n u m b e r  w ou ld  h av e  ta k e n  a d v a n ta g e  o f  th e  m ag ic  o f 
r a d io  a n d  tu n e d  in to  m an y  co u n tr ie s , a n d  listened  to 
th e i r  festivities.

A n d  w h a t a  ch o ice  o f  co u n trie s  we now  have.

Conducted by L. J. Keast 
1 Fitzgerald Rd., Ermington, N .S .W . 

Phone: W L  I 101

I  rem em b er w hen  we cou ld  hav e  lis ten ed  to a ll, o r 
a t  an y  ra te  lo g g ed  a ll th a t  w ere au d ib le  w ith in  th ir ty  
m in u tes— b u t to -d ay , th e  co m p le te  list w ould  o ccupy  
m a n y  m an y  pag es o f th is  m ag az in e .

B ut how  h av e  we com e to  fin d  so m an y  sta tio n s ,—  
ch iefly  by th e  D x-ers m a k in g  k n ow n  to  one a n o th e r ,  
th e  new  sta tio n s  th ey  h av e  h e a rd , th e  c h a n g e  in  
schedu le  o r fre q u e n c y  o f  th e  o ld  fa v o u rite s— a n d  it 
is to  those  w ho h av e  been  so g o o d  in  p ass in g  o n  
th is  in fo rm a tio n  to  m e, I  w an t to say, th a n k  y o u !—
I  re fe r  p a r t ic u la r ly  to  those  o ld  tim e rs :—  A r th u r  

^Cushen, Rex G ille tt, M iss D o ro th y  S a n d e rso n , R oger 
Legge, "S w eden  C a llin g ” , a n d  I  am  also  g ra te fu l  to 
th e  m an y  C o n su la te  O fficers f o r  k eep in g  m e in fo rm e d  
o f th e  schedu les o f  th e ir  respec tive  co u n tries .

T h e re  m u st be m an y  new  listeners w ho co u ld  g rea tly  
assist us in  su p p ly in g  in fo rm a tio n  th a t  will assist m e 
in  k eep in g  these n o te s  r ig h t u p  to  d a te , a n d  I  h o p e  
th a t  th is  y ea r will see m an y  m o re  sho rt-w ave e n th u 
siasts.

L et m e tak e  th is  o p p o r tu n ity  to  w ish a ll  D x-ers  a 
IH a p p y  N ew  Y e a r.

R A D IO  A U S T R A L IA
A u s tra lia  B ro ad cas tin g  C om m ission

S c h e d u le  fo r  L y n d h u rs t T ra n s m itte r  V L G  fo r  use in 
overseas S c in la n d  sho rtw ave service.

V L G -1 1  15.21 m .c . 19 .72  m et.:
M o n .-F ri.— 6 .0 0 -1 0 .3 0  a . m .  T o  N ew  G u in ea .
S a t.— 6.00  a .m .-3 .4 5  p . m .  T o  N ew  G u in e a .
S u n .— 7.00  a . m . -3 .4 5  p . m .  T o  N ew  G u in e a .
.D aily— 10.50 a . m . -1 .4 0  p . m .  T o  S .E . A sia  &c N .W . 

A u s tra lia .
1 .45-3.45 p . m .  T o  N ew  G u in ea .
4 .0 0 -4 .4 0  p . m .  T o  T a h i ti  in  F re n ch .

F ri. on ly— 5.00-5 .30  p .m . T o  T h a i la n d  6C T h a i. 
D a ily : 5 .45-6 .45  p . m .  T o  N ew  C a le d o n ia  in  F re n ch . 

■VLG-1C 11.76 m .c. 25 .51  m et.:
M o n .-F r i.— 6 .5 9 -1 1 .3 0  p . m .  T o  N ew  G u in e a .
S a t .— 6 .5 9 -M id n ig h t .  T o  N ew  G u in ea .
S u n .— 6.59-11 .30  p . m .  T o  N ew  G u in e a .

O C E A N IA  
N ew  Z e a la n d  . .

'2 L -3 ,  W E L L IN G T O N  11.78 m .c. 25.46 m et.: 4 .00-6 .45  
a . m . ;  5 .0 0 - 8 .3 0  p . m .

■ZL-IO, W E L L IN G T O N  15.22 m .c. 19.72 m et.: 7 .00  
a .m . - 4 .4 5  p . m .

:Z L -4 , W E L L IN G T O N  15.28 m .c. 19.64 m et.: 4 .0 0  a .m .-
8.30 p . m .  ( 9 .3 0  p . m .  S a tu rd a y s ) .

A R E  Y O U  C A L IB R A T IN G ?
I n  o rd e r  to assist th o se  k e e n  dx -ers w ho a re  an x io u s  

to  check  th e ir  receivers a n d  m ake n o te s  o f  th e ir  lo g g in g  
h a n d s , th is issue a f fo rd s  a  g ra n d  o p p o r tu n ity . I  re fe r  
to / th e  M o ro cco  s ta tio n  in  T a n g ie r . T h is  s ta tio n  uses 
th e  49, 40 , 31, 25 a n d  19 m etre  b an d s  a n d  in  th e  
la tte r  p a r t ic u la r ly  a  u n iq u e  o p p o r tu n ity  is a ffo rd e d  
f ro m  m / n  to  8 .30  a .m .— See d eta ils elsew here.

13 M E T R E  B A N D
T h o se  w ho h av e  sets th a t  tim e  in  th e  13 m etre  b a n d  

w ill hav e  a  g ra n d  o p p o r tu n ity  d u r in g  th is  m o n th  to  
lis ten  to  som e fine sign a ls  f ro m  U .S .A . sta tio n s , two 
f ro m  ’F risco , 10 E ast C oast a n d  also  a n  A m e ric a n  
o p e ra te d  s ta tio n  f ro m  M a n ila .

S a n  F ran c isco  c a n  be h e a rd  o n  K C B R -2, 21 .74 m fc., 
13.80 m et., f ro m  8-10 a .m . a n d  K R C A -1 f ro m  10 a .m . 
till 1 p .m . o n  21 .4 0  m .c., 13.98 m et.

T h e  10 E ast C oast s ta tio n s I  am  show ing  in  o rd e r  
o f  fre q u e n c y  a n d  th e  tim es a re  f ro m  th e  la test a ir -m a il 
list f ro m  W a sh in g to n :

W A B C -6 , 21 .50  m .c., 13.95 m e t.: 2-5 a.m . 
W L W O -3 , 21 .52  m .c. 13.93 m et.: 2-6.45 a.m . 
W A B C -1 , 2157 m .c. 13.90 m et.: 2-4.45 a.m . 
W G E O -2 , 21.69 m .c. 13.89 m et.: 2 -4 .30  a.m . 
W R C A -1 , 21.61 m .c. 13.88 m et.: 2-6 a .m . 
W L W O -2 , 21.63 m .c. 13.86 m et.: 1.30-4 a .m .; 

6-9 a.m .
W L W O -7 , 21.65 m .c. 13.85 m et.: 10 p .m .- l  a .m . ;

2 -8 .3 0  a . m .
W R C A -3 , 21.73 m .c. 13.81 met.': 2 .15 -4 .30  a .m . 
M A N IL A -2 , 21.57 m .c. 13.90 m et.: 6 .35-6 .45  p .m .

LO GGIN GS
T H E  EA ST  

C ey lo n  C o m m ercia l S e rv ice
R ad io  C ey lo n , C o lo m bo , 9.52m c, 31.53 m e t: N oon-5 .30  p .m . 
R ad io  C ey lo n , C o lo m bo , 11.775mc, 25.47 m e t: M id n ig h t-

2.30 a .rn  ,
R ad io  C ey lo n , C o lo m bo , 15.12mc, 19.83 m e t: N oon-5 .30  p .m . 

Philippines
M a n ila -3, 6.12mc, 49.02 m e t: 7.00 p . m . -2.15 a .m .  8.00 

a . m . -12 .15  p .m .
M a n ila -1 , 11.89mc, 25.23 m e t: 7.00 p . m . -2 .1 5  a . m .  8.00 

a .  m .-l.O O  p . m .
M a n ila -2  15.25mc, 19.68 m e t: 7.00 p . m . -2 .1 5  a . m .  8.00 

a . m . -6 .1 5  p . m .
M a n ila -3  15.33mc, 19.56 m e t: 1 .0 0 -6 .3 5  p .m .
M a n ila -1 , 17.78mc, 16.87 m e t: 1.15 p .m .-6.45 p . m .
M a n ila -2  21.57m c, 13.9 m e t: 6 .3 5 -6 .4 5  p . m .

India
R a d io  P a k is ta n , 9.645mc. 31.11 m e t: N o o n -4 .3 0  p . m .

1 2 .1 5 -4 .3 0  a . m .
R ad io  P a k is ta n , 11.885mc, 25.24 m e t: 4 .3 0 -1 1 .1 5  p . m .

2 .0 0 -4 .3 0  a . m .  5 .0 0 -5 .4 5  a .m .
M orocco

T a n g ie r -1 , 6.04m c, 49.67 m e t: 7 .0 0 -8 .3 0  a . m .
T a n g ie r -1 , 7.20m c, 41 .66m et: 2.00-4.00 p . m .
T a n g ie r -1 , 7.214mc, 41.61 m e t: 11.00 p .m .- m id n ig h t .  
T a n g ie r -5 , 7 .27m c, 41.27 m e t: 2 .1 5 -8 .3 0  a .m .
T a n g ie r -1 , 9.54m c, 31.45 m e t: 5 .0 0 -5 .3 0  a . m .
T a n g ie r -4 , 9.54m c, 31.45 m e t: 6.CO-8.30 a . m .
T a n g ie r -2 , 9.56m c, 31.38 m e t: 6 .0 0 -8 .3 0  a . m . ,  2 .0 0 -4 .0 0  

p .m .
T a n g ie r -1 , 9.63m c, 30.99 m e t: 6 .0 0 -7 .0 0  a . m .
T a n g ie r -3 , 11.79mc, 25.44 m e t:  2 .1 5 -8 .3 0  a .m .
T a n g ie r -1 , 15 21m c, 19.73 m e t: 12.15-5.00 a . m .
T a n g ie r -2 , 15.24mc, 19.69 m e t: 12 15-1.45 a .m .
T a n g ie r -4 , 15.25mc, 19.68 m e t: 2 .1 5 -5 .3 0  a . m .
T a n g ie r -2 , 15.28mc, 19.64 m e t: 2.15-7.00 a .m .

THE MONTH'S
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A F R IC A  
Belgian Congo

O T C -2 , L e o p o ld v ille , 9.767mc, 30.72 m e t:  E n g l is h  5.00-6.00 
a . m .

O T C  L e o p o ld v ille , 9.80m c, 30.61 m e t:  E n g l is h  1 .0 0 -2 .0 0  
p .m .

C A N A D A
C K C X . M o n tre a l, 15.19mc, 19.75 m e t: 9 .5 0 -1 0 .4 0  a .m .  

P o r tu g u e s e ,  10.40-11.45 S p a n is h .
C K L X ,  M o n tre a l, 15.09mc, 19.88 m e t:  1.35-2 .20  p .m . T o  

A u s t .  a n d  X .Z .
C K R A , M o n tre a l, 11.76mc, 25.51 m e t: 9 .50 -1 0 .4 0  a . m .  

P o r tu g u e s s ,  10 .40-11 .45  a . m . ,  S p a n is h , 11 .45- 
n o o n  F r e n c h ,  n o o n -1 2 .45 p .m .  E n g l is h ,  12.30-12.45 
D u tc h  ( S a t s . j ,  12 .4 5 -1 .3 5  p .m . S p a n is h

C H O L , M o n tre a l, 11.72mc, 25.60 m e t: 1 .3 5 -2 .2 0  p .m . T o
A u s t  a n d  N .Z .,  6 .4 0 -8 .3 0  p . m .  to  S .W .  P a c if ic  in  E n g l is h  

(S u n .) .
C K L O , M o n tre a l. 9.63m c, 31.15 m e t: X o o n -1 2 .4 5  p .m .  E n g 

lish ., 12.30-12.45 p . m .  D u tc h  ( S a t .  o n ly ) . 12.45-1.35 
p . m .  S p a n is h , 6.40-8.30 p .m . to  S .W . P a c if ic  in  E n g 
lis h  ( S u n .) .

U.S.A. (W EST  C O A S T )
K C B R -2 . 6.04m c, 49.67 m e t: 5.45 p .m ^ -1 2 .1 5  a .m .
K R C A -2 , 6.06m c, 49.5 m e t: 5.15-6.45 p .m ., 7,00 p ,m ,-1 .15  

a .m .
K C B R -2 , 6.12m c, 49.02 m e t: 3.30-5.30 p .m .
K R C A -1 , 6.185mc, 48.51 m e t: 7 .00  p . m . -1 .1 5  a . m .
K R C A -1 . 9.515m c, 31.55 m e t: 5 .1 5 -6 .4 5  p . m .  -
K R C A -3 , 9.515m c, 31.55 m e t: 7 .00  p . m . -1 .1 5  a .m .
K W ID -1 .  9 57m c, 31.35 m e t: 10.00 p .m .-1.15 a ,m .
K W ID -2 ,  9.57m c, 31.35 m e t: 11.15 a . m . -6 .4 5  p . m .
K C B R -1 , 9.60m c, 31.25 m e t: 7.(0 p .m .-1.15 a .m .
K G E I-1 , 9.77m c, 31.C2 m e t: 3.30-6.45 p .m ., 7.00 p .m .-12.15 

a .m .
K C R R -3 , <?.70mc, 30.93 m e t: 5.45 p .m .-12.15 a .m .
K G E I-2 . 11.73 m e, 25.58 m e t: 3 .3 0 -6 .4 5  p . m . ,  7 .00  p . m . -

1.15 a . m .
K R C A -2 . 11.79mc, 25.44 m e t: 3.00-3.15 p .m .
K C B R -3 , 11.81 m e, 25.40 m e t: 11.15 a . m . -3 .1 5  p . m . ,  2 .3 0 -

5.30 p . m ,
K W ID -2 ,  11.86mc, 25.29 m e t: 7 .00  p . m . -12 .15  a . m .
K W ID -1 ,  11.90mc, 25.51 m e t: 3 .30-9 .30  p . m .
K R C A -2 , 15.13mc, 19.82 m e t: 10.00 a . m . -1 .0 0  p .m .
K R C A -1 , 15.31 m e, 19.82 m e t: 3 .0 0 -3 .1 5  p . m .
K R C A -3 , 15.24mc, 19.69 m e t: 3 .3 0 -6 .0 0  p .m .
K C B R -1 . 15.31 m e, 19.60 m e t: 8 .00 -10 .00  a .m .
K C B R -2 , 15.31 me, 19.60 m e t: 11.15 a . m . -3 .15  p . m .
K W ID -1 ,  17.76mc, 16.89 m e t: 10.00 a . m . -1 .0 0  p .m .
K C B R -3 , 17.77mc, 16.88 m e t: 8.00-10.00 a .m .
K R C A -3 . 17.83 m e, 16.82 m e t: 3.00-3.15 p . m .
K R C A -1 , 21.46m c, 13.98 m e t; 10.00 a . m . -1 .00  p . m .
K C B R -2 , 21.74mc, 13.81 m e t: 8 .00 -10 .00  a .m .

SO U TH  A M ER IC A
H C J B , Q u ito , 9.958m c, 30.12 m e t: P r o g ra m m e  in  R u s s ia n  

a t  9.00 p .m .
H C J B , Q u ito , 12.455mc, 25.11 m e t: P r o g ra m m e  in  R u s s ia n  

a t  9.00 p . m .
H C J B , Q u ito , 15.115mc, 19.84 m e t: P r o g r a m m e  in S w e d i s h  

a t  3.00 a . m .
H C J B , Q u ito , 17.89mc, 16.77 m e t: P r o g ra m m e  in  S w e d ish  

a t  3.00 a . m .
H aiti

4 -V G A . P o r t -a u -P r in c e ,  6.165mc, 48.66 m e t: 9.00 p . m . -1.00 
a . m . ,  3 .0 0 -6 .0 0  a . m . ,  8 .00  a . m . -2 .0 0  p .m .

EU R O PE
C ze ch o slo v ak ia

O L R 3 A , P ra g u e , 9.55m c, 31.41 m e t: E n g l is h ,  5.00-5.45 
a . m . ,  6 .30-6.45 a . m . ,  8 .1 5 -8 .3 0  a . m .  M u s i c , / 9 .00 -
9.45 a . m.

O L R 4 A , P ra g u e , 11.84mc. 25.34 m e t: E n g l is h ,  8 .1 5 -8 .3 0  
a . m . .  M u sic , 9 .0 0 -9 .4 5  a . m .  T h is  s t a t io n  is  a ls o  r e 
p o r te d  a s  b e in g  h e a r d  in  E n g l is h  a ro u n d  10 .30  p .m .  

Fra n ce
R a d io  P a r is , 6.09m c, 49.26 m e t: H e a r d  fro m  1.00-1.45 p m .
R ad io  P a r is , 6.20m c, 48.40 m e t: A lso  h e a r d  fro m  1.00-1.45 

p .m .  *
H olland

P C J, H ilv e rs u m , 21.48mc, 13.96 m e t: E n g lis h , 8.00-8.45 p m .
P C J, H ilv e rs u m , 17.775mc, 16.88 m e t: E n g l is h ,  8.00-8.45 

p . m .
P C J, H !Iv e rs u m , 15.22mc, 19.72 m e t: E n g l is h ,  8.00-8.45 p .m . 

H ungary
R a d :o B u d a p e s t, 6.247mc, 48 07 m e t: N e w s  in  E n g l is h  a t

7.00 a .m . a n d  9.10 a .m .
R ad o B u d a p e s t 9.83m c, 30.52 m e t: N e w s  in  E n g l is h  a t

7.00 a . m . ,  9.1# a .m .

Ita ly
R ad io  I t a l i a n a ,  R om e,  21.57mc,  13.91 m e t :  E n g l is h ,  9.00-

9.30 p . m .
R ad io  I t a l i a n a ,  R om e,  17.80mc, 16.85 m e t :  E n g l is h ,  9 .00-

9.30 p .m .
R ad io  I t a l i a n a ,  R om e,  15.12mc, 19.87 m e t :  S p e c ia l P a c if ic  

S e rv ic e  w ith  N e w s  a t  6.15 p .m . R e p o r ts  a s k e d  fo r . 
Greece

R ad io  A th e n s ,  9.607mc, 31.23 m e t :  D a ily , 3.00-5.30 p . m . ,  
7.30-11.00 p .m ., S u n d a y s , 7.00-11.00 p .m .*

Rad io  A th e n s ,  7.30mc,  41.10 m e t :  1 .3 0 -8 .0 0  a .m . ,  E n g l is h  
a t  1.45 a . m . ,  F r e n c h  a t  2.00 a . m .

R ad io  A th e n s ,  15.345mc, 19.53 m e t :  8 .3 0 -9 .3 0  a . m . ,  E n g l is h  
a t  8.30-8.45 a . m .

Germ any
M u n ich -3 ,  6.08mc, 49.34 m e t :  2 .0 0  a . m . -6 .00  p . m .  
M u n ich -2 ,  6.095mc, 49.22 m e t :  5 .30 -8 .00  a . m .
M u n ich -2 ,  6.1Cmc, 49.18 m e t :  8.15 a . m . -5 .45  p . m .  
M u n ich -5 ,  6.14mc, 48.85 m e t :  2.00-1.45 a .m .
M u n ich -1 ,  6 .17mc,  48.62 m e t :  4.00-4.45 p .m .
M un ich -4 ,  7 .25mc,  41.38 m e t :  2.00-1.45 a . m .
M u n ich -3 ,  9.54mc, 31.45 m e t :  6.15 p . m . -1 .45  a . m . ,  2 .0 0 -

5.00 a . m .
M u n ich -1 ,  11.87mc, 25.27 m e t :  2.15-3.45 a . m .
M u n ich -1 ,  15.28mc, 19.64 m e t :  5.15 p . m . -12.15 a . m .  
M un ich -2 ,  15.34mc, 9.55 m e t :  e.45 p . m . -1 .15  a . m .

Sw itzerland
H E R - 3 ,  B e r n e ,  6.165mc, 48.66 m e t :  8 .30-9 .15  a . m . ,  11.30 

a .m . . - 2 . 0 0  p .m .
H E R - 4 ,  B e rn e ,  9.535mc, 31.46 m e t :  8.30-9 .15 a . m . ,  11.30 

a . m . -2 .00  p .m .
H E U - 3 ,  B e r n e ,  9.665mc, 31.04 m e t :  4 .45 -6 .30  a .m . ,  6 .45 -

8.15  a . m . ,  9.30-11.00  a .m .
H E R -5 ,  B e rn e ,  11.865mc, 25.28 m e t :  8 .30-9 .15  a . m . ,  5 .1 5 -

7.45 p . m . ,  10.45 p . m . -12 .30  a . m . ,  12 .45-2 .30  a .m .,
2.45-4.30 a .m .,  4 .45-6 .30  a . m . ,  6 .4 5 -8 .1 5  a . m . ,  9 .30 -
1 1 . 0 0  a .m . ,  1 1 .0 0  a . m . - 2 . 00  p . m .

H E I -5 ,  B e rn e ,  11.715mc, 25.61 m e t :  9 .30 -11 .00  a .m .
H E R - 6 ,  B e r n e ,  15.5C5mc, 19.60 m e t :  10.45 p . m . -12.30 a . m . ,

3 .15 -4 .40  p . m . .  1 .00-8 .00  a .m .
H E R - 7 ,  B e r n e ,  17.784mc, 16.87 m e t :  5 .15 -7 .45  p . m . ,  12.45-

2.30  a . m . ,  2 .45 -4 .30  a . m . ,  10.45 p . m . -12.30 a .m . 
H E R - 8 .  B e r n e ,  21.52mc, 13.94 m e t :  5.15-7 .45 p . m . ,  8 .0 0 -

10.30 p . m .
S C A N D IN A V IA

Finland
O IX -5 ,  H e ls in g f o r s ,  17.80mc, 16.85 m e t :  N e w s  in  E n g l is h

10.15 p .m .
OIX -4 ,  B jo r n e b o r g ,  15.19mc, 19.75 m e t :  N e w s  in  E n g lish -

10.15 p . m .
OIX -2 .  L a h i t i ,  9.55mc, 31.40 m e t :  N e w s  in  E n g l is h  10.15 

p . m .
Sweden

SBO, S to c k h o lm ,  6.065mc, 49.40 m e t :  10.00-11.30 a . m . ,  3.15- 
5.35 p . m . ,  (H o m e  S e rv ic e  3.15-5.15 p . m . ) ,  (H o m e  
S e rv ic e  4.00-8.00 a . m . ) .

S D B -2 ,  S to c k h o lm ,  10.78mc, 27.83 m e t :  10.00-11.30 a . m . ,
3.15-5.35 p . m . ,  1 .15-4 .00  a . m .  (H o m e  S e rv ic e  3 .15-
5.15 p . m . ) ,  (H o m e  S e rv ic e  1.15-4.30 a . m . ) ,  (H o m e  
S e rv ic e  5 . 1 0 - 8 .0 0  a . m . ) .

S B P ,  S to c k h o lm ,  11.705mc. 25-63 m e t :  5.35 p .m .-1.15'  
a .m . ,  (H o m e  S e rv ic e  11.30 p .m . - m id n ig h t ) ,  (H o m e  
S e rv ic e  5 .35 -11 .15  p . m . ) .

S B T ,  S to c k h o lm ,  15.155mc, 19.80 m e t :  5.35 p . m . -4 .00  a .m .,.
(H o m e  S e rv ic e  5 .35-11 .15  p . m . ) ,  (H o m e  S e rv ic e

11.30 p .  m . -m id n ig h t ) ,  (H o m e  S e rv ic e  1 .30-4 .00  a . m . ) .
Denmark

O Z F ,  C o p e n h a g e n ,  9.52mc. 31.51 m e t :  R a d io  D e n m a r k  g iv e s  
p r o g r a m m e s  in  D a n is h  d a i ly  n o o n -1.00 p . m . ,  a n d 1 
E n g l is h  d a ily  e x c e p t M o n d a y s  1.00-1.30 p .m .

O Z H -2 ,  C o p e n h a g e n ,  15.1€5mc, 19.78 m e t :  10.00-11.00 a .m .,
8 .00-9 .00  p . m .  M ail B a g  p ro g r a m m e s  on  F r id a y s
8.00-9.(0 p . m .

N orw ay
L L R ,  Oslo, 7 .24mc,  41.44 m e t :  “ U K E S E N D E R E N .” th e -  

s ta t io n  o f th e  O slo  S tu d e n ts  is  b e in g  h e a r d  fro m  8.00-
8.30 a .m . V e r if ic a tio n  c a r d s  a r e  p ro m is e d  f o r  c o r r e c t  
r e p o r ts  -‘S W E D E N  C A L L IN G .”

TU R K EY
T A S .  A n k a r a ,  7.285mc, 41.19 m e t :  H e a r d  in  E n g l is h  7.00-

7 .45  a .m .
T A T ,  A n k a r a ,  9.515mc, 31.45 m e t :  E n g l is h  fro m  7 .00-7 .45-  

a .m .
T A P ,  A n k a r a ,  9 .465mc,  31.7 m e t :  E n g l is h  fro m  7.00-7.45'> 

a . m .
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T.V . P R O JEC T  (From Page 4)
T h e  n e x t step  in  th e  d ev e lo p m en t o f  th e  p ic tu re  

:is .to a p p ly  a  saw -to o th  d e flec tin g  v o ltag e  to  th e  
v e rtica l p la te s  o f  th e  c a th o d e  ra y  tu b e . T h is  tim e, 
:th o u g h , th e  fre q u e n c y  will be m u c h  low er— only  ab o u t 
50 tim es a  second . N o w  le t us see w h at evo lu tio n s th e  
sp o t w ill p e r fo rm , w ith  b o th  d eflec tin g  vo ltages o n  a t 
once . I t  co n tin u es  to  trav e l across th e  sc reen  f ro m  

.le ft to r ig h t, a n d  back  a g a in , ev en  th o u g h  it is s im u l
tan eo u s ly  b e in g  deflected  d o w n w ard  f ro m  to p  a t  a  
m u c h  slow er ra te . B ecause th e  h o r iz o n ta l  deflec tio n  
tak es p lace  severa l th o u sa n d s  o f  tim es a  second , a n d  
th e  v ertica l deflec tio n  o ccu rs a t  o n ly  50 tim es a  second , 
th e re  will be severa l h u n d re d  h o r iz o n ta l sw eeps fo r  
severa l v e rtica l sweeps. T h e  re su lta n t  com posite  trace  
w ill th u s  consist o f  a  la rg e  n u m b e r  o f a lm o st h o r i
z o n ta l lines o n e  above th e  o th e r , a n d  f illin g  th e  face  
o f  th e  tu b e . C lea rly , th e  lines will n o t  be  q u ite  h o r i 
zo n ta l, because  if  th e  sp o t is m o v in g  slowly d o w nw ard , 
each  lin e  m u st slope  very sligh tly  dow nw ards, too . T h e  
d ire c tio n  o f  slope  w ill be f ro m  le ft to  r ig h t  in  th e  
p re se n t case, since we h av e  sa id  th a t  th e  h o r iz o n ta l 
tra c e  trav e ls  in  th is  d irec tio n . W e h av e  assum ed , o f 
course , th a t  th e  flyback  o f  e ach  saw -to o th  is so fast 
th a t  it c a n n o t be seen. I n  p ra c tic e , th is  is n o t g en e ra lly  
tru e , b u t it  is  easily  a r ra n g e d  f o r  th e  sp o t to  be 
b lacked  o u t d u r in g  b o th  flyback  periods.

S u c h  a  p a tte rn  o f  h o r iz o n ta l lines, eq u a lly  spaced  
in  a  v e rtica l d ire c tio n  is k n o w n  as a  ra s te r , a n d  is th e  
basis o f  every  te lev ision  im age. By c o n tro llin g  th e  o u tp u t  
vo ltag e  o f th e  am p lifie rs  w hich  feed  th e  X  a n d  Y  
d e flec tin g  p la tes , th e  w id th  a n d  h e ig h t o f th e  ra s te r  
ca n  be c o n tro lle d , a n d  in  th e  s ta n d a rd  te lev ision  system s 
th e  ra s te r  is ad ju s te d  to  a  w id th -h e ig h t ra tio  o f  5 / 4  o r  
4 /3 ,  b o th  o f w h ich  give a  p ic tu re  o f  p leas in g  shape. 
H o w ev er, if  th e  g rea te s t possib le  a re a  o f  th e  C .R .T . 
face  is to  be m ad e  use o f , th e  ra s te r  sh o u ld  be square .

T h e  ra s te r  is th e  first re q u ire m e n t f o r  p ro d u c in g  
_a p ic tu re . I t  is tra c e d  by  th e  sp o t in  th e  tim e  ta k e n  
f o r  o n e  w hole v ertica l sweep a n d  its ch arac te ris tic s  
hav e  m u c h  to  do  w ith  d e te rm in in g  th e  q u a lity  o f  the  
f in a l p ic tu re . I f  we rem em b er th a t  th e  w hole ra s te r  is 
t r a c e d  o u t every  fiftie th  o f  a  second , it  is easy to  see 
how  it  ca n  be used  as th e  basis o f  th e  p ic tu re . T h e  
ra te  o f  fifty  tim es a  second  is s till g re a t e n o u g h  to  
d e lu d e  th e  eye in to  believ ing  th a t  w h a t it  sees is a 

•con tinuous p a t te rn  ra th e r  th a n  a  r a p id ly  m o v in g  spot. 
N o w  if  som e m ean s exists o f  d im m in g  a n d  b r ig h te n in g  
th e  sp o t as it  trav e ls  a lo n g , th e  re su lt w ill be th a t  
t h e  im ag e  is p ro d u c e d  on  th e  sc reen  ju s t as i f  it  were 
a  p h o to g ra p h . T h e  c o n tro l g r id  o f th e  C .R .T ., w hose 
v o ltag e  is v a ried  in  o rd e r  to  re g u la te  th e  b rillian ce  o f 
th e  tra c e , p ro v id es  th e  m ean s by w h ich  th e  sp o t m ay 
"be m o d u la te d  in  a c c o rd a n c e  w ith  th e  lig h t a n d  shad e  
o f  a  p ic tu re . T h is  in d ica te s  how  a  p ic tu re  m ay  be 
■reproduced o n  th e  sc reen  o f  a  second  C .R .T ., b u t n o t 
how  a n  o r ig in a l p ic tu re  m ay  be m ad e  to  p ro d u c e  th e  
tn o d u la t in g  s ig n a l w h ich  w ill e n ab le  th e  rece iv in g  tube  
to  be b r ig h te n e d  a n d  d a rk e n e d  in  th e  c o rre c t m a n 
n e r .

B ut suppose  we hav e  o u r  c a m e ra  tu b e , w ith  a  u n i 
f o rm ly  b r ig h t  ra s te r  o n  it, m ad e  by th e  two deflec tions 
-we hav e  been  co n s id e rin g . S u p p o se  f u r th e r  th a t  we 
l ia v e  a  p h o to g ra p h  in  th e  fo rm  o f a  tra n sp a re n c y . T h is  
c a n  be p la c e d  in  f ro n t  o f  th e  ra s te r , w hich  w ill sh in e  
th ro u g h  it. T h u s  as th e  sp o t trav e ls  o v e r th e  su rface  
o f  th e  tu b e , its  b rig h tn e ss , as view ed th ro u g h  th e  t r a n s 
p a re n c y  o f  th e  p ic tu re  in  th e  p la c e  w here th e  spo t 
h a p p e n s  to  be a t  th e  in s ta n t we a re  c o n s id e rin g . N ow , 
i f  th is  l ig h t  tra n sm itte d  by th e  tra n sp a re n c y  is allow ed

to  fa l l  o n  a  p h o to -e le c tr ic  cell, a n  o u tp u t  vo ltage  w ill 
be p ro d u c e d , p ro p o r tio n a l  to  th e  b rig h tn e ss  o f  th e  
sp o t a t  every  in s ta n t, a n d  th e re fo re  a t  every  p a r t  o f 
th e  p ic tu re  in  succession. T h is  v o ltag e  c a n  be am p lified , 
a n d  a p p lie d  to  th e  c o n tro l g r id  o f  th e  rece iv in g  c a th o d e  
ra y  tube . T h u s , th e  b rig h tn e ss  o f  th e  sp o t o n  th e  
rece iv in g  tu b e  w ill a t a ll tim es be p ro p o r tio n a l  to  th e  
b rig h tn e ss  o f  th e  tr a n sm ittin g  sp o t, as seen by th e  
p h o to -c e ll th ro u g h  th e  tra n sp a re n c y . T h is  resu lt, how 
ever, does n o t  re p re se n t a  p ic tu re  o n  th e  rece iv in g  
tu b e , b u t m ere ly  a  sp o t th a t  varies  in  b rig h tn e ss  in  
a  very  ra p id  m a n n e r . B ut a ll we hav e  to  do now  in  
o rd e r  to  re -c rea te  th e  p ic tu re  is to  deflect th e  sp o t o f 
th e  rece iv in g  tu b e  in  th e  sam e way as we do  th e  
tra n sm itt in g  spo t. T h e  easiest way o f d o in g  th is  is 
sim p ly  to  c o n n e c t th e  d eflec ting  p la te s  o f  th e  rece iv in g  
tu b e  to th e  sam e deflec tin g  v o ltage  as we use fo r  th e  
tra n sm itt in g  one . T h is  p ro d u c e s  a  ra s te r  o n  th e  rece iv in g  
tu b e  th a t  co rre sp o n d s  exactly  to th a t  o n  th e  t r a n s 
m ittin g  tu b e . B ecause o f th is , th e  lig h t  a n d  sh a d e  
p ro d u c e d  o n  th e  rece iv in g  tu b e  c o rre sp o n d s  exactly  in  
p o s itio n  to  th e  lig h t  a n d  sh a d e  o n  th e  o r ig in a l t r a n s 
p a re n c y , a n d  th e  p ic tu re  is re p ro d u c e d . I n  s ta n d a rd  
te lev ision  tran sm iss io n , it  is n o t  possib le  to  sen d  o u t 
th e  a c tu a l d eflec tin g  w ave-fo rm s as p a r t  o f  th e  t r a n s 
m ission , b u t in s tea d , each  receiver h as to  m ake it$ ow n 
saw -too th  d e flec tin g  voltages. I n  o rd e r  th a t  th e  p ic tu re  
m ay  be a  s ta tio n a ry  o n e , th e re fo re , th e  lo ca lly -g en e ra ted  
d eflec tin g  v o ltages m u st be exactly  sy n c h ro n iz e d  w ith  
th o se  o f th e  tra n sm itte r . T h is  is accom plished, by se n d 
in g  o u t sy n c h ro n iz in g  pu lses, w h ich  a re  received  a lo n g  
w ith  th e  b rig h tn e ss  s igna l, a n d  m ad e  to  keep  th e  
rece iv er’s ra s te r  in  step  w ith th e  t r a n s m itte r ’s one.

H ow ev er, th e  above d e sc rip tio n  show s th a t  to  show
a  p ic tu re  o n  th e  sc reen  of a  C .R .T ., sy n c h ro n iz in g
difficulties m ay  be av o id ed  by se n d in g  th e  d eflec ting
w avefo rm s d irec tly  to  th e  rece iv in g  tu b e , a n d  th is  is
w h a t we p ro p o se  to  do  in  o u r  n ex t p a r t  o f  th e  R. &C E.
A m a te u r  T V  P ro je c t .”
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CLASSIFIED  ADVERTISEMENTS
F O R  S A L E .— S M A L L  Q U A N T I T Y  M .S .P . 8 pos. 

p u sh  b tn . S / W ’s su itab le  tu n e rs  test g ea r , etc. B ra n d  
new , 2 7 /6  each . M . W illis , S ey m o u r, V ic to ria .

R eaders! H a v e  y o u  a n y th in g  to  S ell, Buy o r  E x
c h a n g e ?  T h e n  use th is  co lu m n . C lassified ad v e rtise 
m en ts  cost 1 /6  p e r  lin e , based  o n  a p p ro x im a te ly  7 w ords 
to  th e  lin e . (M in im u m , 3 lines.)

FORWARD YOUR SUBSCRIPTION 
TO-DAY !

Make sure you get every issue as soon as ii is pub- :
lished. Place your order with your newsagent, or j 

send d irect to us.

Enclosed please find rem ittance for 18/- in payment :
for an annual subscription to the "Australian  Radio ■
and Electronics,'-' commencing with the............................... . :
issue. :
N A M E ................................................................................................ ..........:...... '
STREET and N U M BER ....... :.....................................................................
C IT Y .... ..................... I............. ................................................................................. | 
STA TE ..................................-.......... ........................................................................  ;

Australian Radio & Electronics
17 BOND STREET, SY D N EY  [



You CAN Share . . .

N ow  A v a ila b le  w ith

FUN FOR ALL
WITH THE BRS R-12-D 

RECORDER & PLAYBACK UNIT
Your hobby can provide fun for all the fam ily when you 
"cu t"  and "p lay" your own recordings with a BRS R-I2-D  
unit. Recordings of your children, your favourite pro
gramme, musical items at parties, surprise recordings of 
friends, can all be produced with volume and quality 
equal to com m ercial discs. Easy to operate and easy 
to install, the BRS R-I2-D  unit will provide you with a 
hobby that all can admire and in which all can share.

MICROGROOVE

INTERSTATE REPRESENTATIVES:
W M . J .  M cLELLAN & C O . PTY. 
LTD., 55 York Street, SYDNEY. 
BX2508.
A . E . HARROLD, 123 Charlotte 
Street, BRISBANE. B2729.
L. S. W ISE & C O ., 14 Pirie Street, 
AD ELA ID E. Cent. 818.
CA RLYLE  & C O . LTD., 915 Hay 
Street, PERTH. B937I.
NEW  ZEA LAN D :
SW AN ELEC TR IC A L C O . LTD., 
Wellington Christchurch, Auck

land , Dunedin.
G ILES  & ELLIO TT LTD , W el
lington.

TH E  BRS R-I2-D U N IT  makes and plays its own records. Plays 
ordinary com m ercial records. Is easily fitted to any standard Radio, 
Radiogram or am plifier. Provides 2-speed recordings— 331/3 or 78 
r.p .m . So simple, even a child could operate it . No adjustable 
parts necessitating service. M aintains its characteristic  high quality 
for years. M icrogroove attachm ent now availab le— doubles the 
playing tim e. W ith  M icrogroove you can record up to 24 minutes 
on a 12" d isc.

BYER INDUSTRIES mini
8 DORCAS STREET. SOUTH MELBOURNE, VICTORIA.



Careers are waiting for you in . . .
RADIO - TELEVISION!

T h ere  a re  NOT EN O U G H  thorough ly  tra in ed  m en 
to  fill th e  ex is ting  “key  jo b s” in  rad io -te lev is io n — 
th e  m ost rap id ly  ex pand ing  in d u s try  in  A ustra lia . 
T h is  m ean s o p p o rtu n ity  fo r th e  m an  w ho w ill face 
facts— an d  rea lise  th a t h is  fu tu re  depends on tr a in 
ing.

T H IS  IS  YOUR CHANCE to jo in  th e  ra n k s  of the 
sk illed  techn ic ians— th e  m en  w ho e a rn  b ig  m oney 
in  rad io  and  telev ision . If you have  th e  desire  
to  succeed I can  help  you  a tta in  yo u r am bitions— 
ju s t as I h ave  he lped  th o u san d s of o th e r m en.

PR EV IO U S K NO W LED GE UNNECESSARY. You
d o n ’t need  p rev ious experience  in  rad io , o r a  high 
ed u ca tio n  s tan d a rd  to  m ake a success. I w ill teach  
you  fro m  “th e  g round  up ,” so th a t  you w ill have  
a ll th e  qualifica tions to  s ta r t  in  business on your 
ow n  o r to be a D esign T echnician , Sales Service 
E ng ineer, R ad io -T elev ision  T echnician , etc. T here  
a re  u n lim ited  o ppo rtun ities— if you  h ave  th e  righ t 
tra in in g .

LEARN AT HOME—OR AT THE COLLEGE. You
can tr a in  a t  hom e as thousands of o th e r successful 
s tu d en ts  have  done over th e  p as t 20 years , o r a tte n d  
th e  N ight C lasses in  th e  A.R.C. W orkshops. E ith e r 
w ay y o u r tra in in g  w ill be tho rough . T h is is a 
p rac tica l course, easy  to follow  and  in tense ly  in te r 
esting.

EARN EXTRA MONEY w hile  you learn ! T h a t is th e  
ex perience  of m ost s tuden ts. M any A.R.C. s tu d en ts  
find  th a t they  can ea rn  up  to  £10 a w eek  doing 
“sp a re  tim e” jobs. T h ere  is a sh o rtag e  of com 
p e ten t rad io  serv ice m en— and  y o u r A.R.C. t r a in 
ing enab les you ,to qu ick ly  tak e  on sp a re  tim e  w ork .

YOU OWE IT TO YOURSELF to find  cu t a ll ab o u t 
th e  o ppo rtun ities  in  R adio-T elev ision . W ithout 
cost o r ob liga tion  I w ill send you m y 20-page book 
“C areers  in  R ad io -T elev ision ,” w h ich  w ill open y o u r 
eyes to  th e  rew ard in g  possib ilities th a t  a re  open 
to you.

1 .  Send now for free booklet I . . .  _  _

AUSTRALIAN 
RADIO-COLLEGE

PROPRIETARY LIM ITED
E. S. & A. Bank Building,

Corner Broadway and City Rd., Sydney. 
Phone: M6391-M6392.

To L. B. Graham (Principal),

Dear S ir,

P lease  send vie (w ithout obligation  
on my part) pour free book “ C areers 
in Radio and Television.”

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

ADDRESS

j ......................s t a t e  ............


