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E lectron ics is a  pow erful, b u t com parative ly  new , tool, w hich is finding ever-increasing  applications 
in  in d u stry , and  it  is to  be hoped th a t  i t  w ill continue to do so. T here is, how ever, one p a rtic u la r ly  
im p o rta n t fe a tu re  o f electronic equ ipm ent th a t  m ay  re ta rd , ra th e r  th a n  increase  its  u sefu lness, un 
less th e  designers o f elec tronic devices give i t  m ore th a n  p ass in g  though t. W e re f e r  to  th e  
question  of re liab ility . C om peten t eng ineers rea lize  th a t  in a sense, e lectronics has grow n up too  
quickly,, and in some degree has even over-reached itse lf  a  little . The v e ry  fa c t th a t  m any th in g s  a re  
m ore easily  done e lec tron ically  th an  by o th er m eans, to g e th e r w ith  the ab ility  of e lectronics to  
do m any  m ore th in g s th a t  canno t be done a t  all o therw ise, has tended  to m ake some w orkers th in k  
th a t  electron ics is a  panacea or a kind of ph ilosophers’ stone. F o r  ju s t  as m any jobs can be done 
only  by electronics, so too, 'm any  m ore hold no possible app lica tion  fo r  it. B ut it  is no t in e ith e r of 
these  ca tego ries th a t  th e  d an g er lies. I t  is in a th ird  class of problem s, w hich can be 
solved e ith e r  by electronics, o r by  pu re ly  elec trical o r m echanical m eans, th a t  elec tronic designers and  
eng inee rs m u s t exercise caution . These problem s m ust be exam ined very  carefu lly , as to cost, re l ia 
b ility , and ease of m ain tenance , before a decision is m ade fo r o r a g a in s t th e  electronic m ethod. In  
m any  cases, f irs t cost can ac tu a lly  be low er w hen the elec tronic solu tion  is chosen, b u t cost m ay  be 
qu ite  u n im p o rtan t com pared w ith  re liab ility . T here a re  v ery  few  eng inee ring  p ro jec ts  w here re lia 
b ility  is no t of pa ram o u n t im portance, and i t  is h e re  th a t  responsible eng ineers have to  th in k  tw ice' 
about the  use of va lve-opera ted  equipm ent.

I t  is an  u n fo rtu n a te  th in g , b u t a tru e  one, th a t  m any of the fundam en ta l processes upon w hich 
e lec tron  tubes re ly  fo r th e ir  m an u fac tu re  o r operation  a re  still no t p roperly  understood. F o r in s tan c , 
th e  exac t m echanism  by w hich elec trons a re  m ade availab le  by  a cathode is still a  m a tte r  fo r  a rg u e- 
m en t am ong physicists. Now th is  m ay  n o t a t  first s ig h t ap p ea r to  have m uch to do w ith  the  
re liab ility  of vacuum  tubes, b u t it-h a s . F o r th e  m ost p a r t  ou r valves re ly  fo r  th e ir  supply  of 
e lec trons on com posite cathode m a te ria ls  w hich a re  difficult to  m ake, a re  very  easily  “poisoned” 
by m inu te  am ounts of im purities, and  w hich even depend fo r th e ir  success on m inute  traces  o f o ther 
“im p u ritie s” whose ro le is no t p roperly  understood. P resen t-d ay  valves a re  th u s rendered  m ore 
difficult to  apply, because th e  cathode m a te ria ls  in use a re  sensitive, am ong o th e r th in g s, to  the-, 
ex ac t te m p e ra tu re  a t  w hich th ey  a re  run. In  equipm ent w hich m ust be as re liab le  as possible, th e re 
fo re , i t  becom es necessary  to  use con tro lling  devices w hich reg u la te  the vo ltage  fed  to  th e  valve 
h ea te rs , in  o rder to  m ain ta in  them  a t  th e  r ig h t tem p e ra tu re . T here is a lw ays th e  tem p ta tio n  to 
do w ith o u t vo ltage  contro l, cheapening th e  p roduct and possibly reducing its  re liab ility  below the 
level th a t  is rea lly  requ ired . W ho know s b u t th a t  a fu lle r  fu n d am en ta l u n d ers tan d in g  of e lec tro n  
em ission m ay  no t lead  to  th e  developm ent of cathodes whose h ea tin g  is so uncritica l as to  
m ake vo ltage  contro l unnecessary , even fo r  th e  b es t equ ipm ent?

T his is m ere ly  one exam ple o f how  increased  know ledge could m ake elec tronic g e a r m ore de
pendable . B u t we have to  w ork w ith  th e  valves th a t ex is t, no t w ith  the im proved ones the m akers, 
o f such th in g s hope to  develop. W hat, th en , can we do to see th a t  dependability  is im proved?

A n ana ly s is  of fa ilu re  in  the  field has show n th a t  th e re  a re  th ree  m a jo r causes of unserv ice
ab ility  in  valve-opera ted  equipm ent. T hey a re  (1) the use of valves w hen some o th e r device would, 
have been m ore su itab le ; (2) th e  fa ilu re  to  select the  b es t valve fo r  th e  p a r tic u la r  app lica tion ; and  
(3) ac tua l e rro rs  in  design  o f th e  equipm ent, an d th e  inadequa te  prov ision  of p ro tec tiv e  devices 
w hich could p rev en t a  breakdow n of th e  com plete equipm ent.

I t  can  be seen, th e re fo re , th a t  the  design eng ineer can do a g re a t deal to im prove reliability .. 
In  th e  firs t place, he m u s t a sk  h im self w h eth er a valve is needed, and if so, w hy ? I f  the  answ er to  
th is  question  is in th e  affirm ative, he m u s t in v estig a te  th e  possib ilities should th e  valve fa il. In  
m an y  cases, fa ilu re  can cause no m ore th a n  inconvenience, as w hen th e  radio  se t goes ou t of action  
in th e  m iddle of an  exc iting  seria l, b u t in  o th ers , a valve fa ilu re  m ay m ean loss of p ro p e r ty  o r  
evgn life. W here fa ilu re s  of th is  so r t could occur, i t  is th e  d esig n e r’s responsib ility  to  m ake any  
fa ilu re s  “ sa fe .” In  som e equ ipm en t th is  m eans com plete duplication  w ith  provision fo r  au to m atica lly  
b rin g in g  in  th e  s tan d b y  g e a r  w hen a  fa ilu re  occurs, w hile in  o thers, a  sim ple a la rm  in d ica to r 
w ill suffice.

I t  has been said th a t  th e  g re a te s t  single th re a t  to  re liab ility  is th e  con tinual p ressu re  on the 
m akers o f tubes, by th e  u sers, to  increase  tu b es’ ra tin g s . The opposite question— th a t  of in c reas
in g  th e  life  expectancy  of valves by w ork ing  them  under th e ir  ra t in g s— is hard ly  ever ra ised , bu t 
b y  so doing, designers could undoubtedly  save a m u ltitude  o f tube  fa ilu re s  w hich occur a t  less 
th an  th e  norm al life expectancy  of the valve concerned.

These, and m any o th e r fa c to rs  all con tribu te  to  the un re liab ility  of th in g s electronic, bu t no 
d iscussion of the problem  w ould be com plete th a t  does no t m ention  the question  of m aintenance. 
H ere, education  is necessary , no t only fo r the  designer, in the w ay he should go, bu t fo r th e  user,, 
w ho should know  how freq u en tly  rou tine  inspections should be carried  ou t, especially  in th e  case 
of equipm ent on w hose opera tion  life  and p ro p e r ty  depend. L astly , th e re  is education  fo r  those; 
w hose d irec t responsib ility  th e  m ain tenance  w ill be. The equ ipm ent itse lf, o r its  designer, can n o t 
be b lam ed fo r  fa ilu re  w hich is due to  im proper m ain tenance  b u t i t  is none th e  less in th e  in te r
e sts  o f th e  producer o f electronic goods to  see th a t  th e  users  of his p roducts have a proper- 
app rec ia tio n  o f the m ain tenance  th a t  is requ ired .
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Whatever the application— known or potential— there 
is probably a Milliard valve or tube fo r  the purpose.

Milliard Pioneers in Electronics

-<f==V
( M i l l i a r d  I

M U L L A R D  ( A U S T R A L I A )  P T Y . L T D.
35-43 Clarence Street, SYDNEY —  592 Bourke Street, M ELBOURNE

D I S T R I B U T O R S :  B lo ch  & G e rb p r  L td .,  46 Y o rk  S t r e e t ,  S y d n e y  - M a r t in  d e  L a u n a y  P t > . 
L td  287 C la re n c e  S t r e e t ,  S y d n e y  - M a r t in  d e  L a u n a y  P ty .  L td .,  C n r. K in g  a n d  D a rb y  
S t r e e ts ,  N e w c a s t le  - H o w a r d  E le c t r i c a l  & R a d io  C o ., V e re  S t r e e t ,  R ic h m o n d , E .I . ,  v ie  - 
P> M a r t in  P ty .  L td .,  35 C h a r lo t te  S t r e e t ,  B r is b a n e  - H a r r i s  S c a r fe  & S a n d o v e rs  L td .,  
(591 H a v  S t.,  P e r t h  - G e r a r d  &  G o o d m a n  L td .,  192-196 R u n d le  S t . ,  A d e la id e  - H a r r i s  
S c a r fe  L td .,  74 G re n fe ll  S t . ,  A d e la id e  - M e s s rs . R . C. W o o la rd , 18 C h e s s e r  S t. ,  A d e la id e .
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The "R. and E,n Gramophone Pre - amplifier
A lthough relatively complicated, the pre-am plifier described in  this article fulfils practically all 
the possible requirements o f such a device•/ and, in addition, has been built in a very unconventional 
m anner so as to be suitable fo r  mounting under the motor-board in any electric gramophone.

IN TRO D U C TIO N
A lthough  th e re  has la te ly  been ra th e r  a spa te  of 

c ircu its  designed fo r  p re-am plification  and tone- 
com pensation  w ith  m odern  lig h tw e ig h t gram ophone 
pick-ups, the  con stru c to r w hose fo r te  is th e  rep roduc
tion  o f gram ophone records has been le f t som ew hat 
in  th e  a ir  over the  whole th ing . W hat we m ean  by 
th is  is th a t  every  now  and ag a in  a “new ” c ircu it 
is p re sen ted  in th e  li te ra tu re  fo r  perfo rm in g  one of 
th e  necessary  functions of a  gram ophone p re 
am plifier, o r p erhaps even severa l of them . The 
q u a lity  en th u s ia s t reads, is im pressed , and  decides 
th a t  he w ould like to  inco rpo ra te  som eth ing  of a 
s im ila r n a tu re  in his, own g ea r, bu t on in v es tig a tin g  
fu r th e r , he finds th a t  e ith e r  th e  valves used a re  no t 
availab le  to  him , o r the line-up suggested  does no t 
fit in by any  m eans w ith  w h a t he has a t  p resen t. 
This m eans e ith e r  using  d ifferen t valves, w ith  no t 
m uch idea w h eth er th e  rep lacem en ts w ill g ive the 
sam e perfo rm ance  as th e  o rig ina l ones, o r even 
rebu ild ing  h is whole am plifier in o rder to incorpor

a te  the new  c ircu it details . Also, very  little  is u su a lly  
g iven abou t th e  construction  of such th ings. Som e
tim es, th ey  am oun t to severa l valves, and the b u ild e r 
only finds ou t by b it te r  experience th a t  w hen th ese  
a re  a ttach ed  to  th e  m ain  am p lifier’s pow er supp ly , 
th e  whole th in g  oscilla tes v io len tly , and n o th ing  h e  
can do will m ake i t  behave properly .

The p resen t a rtic le  is th e re fo re  designed to  des
cribe a p re-am plifier th a t  w ill do alm ost an y th in g  
th a t  req u ires  doing, w ill be able to  be a tta ch ed  to  
any  m ain  am plifier w ithou t troub le  of any  so rt, an d  
will w ork sa tis fac to rily  from  any  of the m odern 
ligh t-w eigh t, m ed ium -outpu t p ick-ups th a t  have  
become so popu lar of la te . In  addition , i t  is so  
designed physically  th a t  i t  can  be m ounted u n d er 
the m otor-board  in  any  ex is tin g  rad io -g ram  o r tu rn 
tab le  u n it w ith o u t g e tt in g  in  th e  w ay. of th e  m oto r. 
A lso, the contro ls a re  b ro u g h t out a t  the top  of th e  
chassis , so th a t  th ey  can come th ro u g h  th e  m o to r- 
board  beside th e  ' tu rn ta b le  and do no t have  to  
ap p ea r on the f ro n t of th e  cabinet.
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W H A T  T H E  P R E -A M P L IF IE R  W IL L  DO

W hen one uses any  of the  m odern  h igh -qua lity  
pick-ups, i t  is f irs t  and fo rem o st e ssen tia l to  in se rt 
an  equaliz ing  c ircu it w hose job i t  is to  m ake the 
low -frequency  response of th e  p ick -u p /reco rd  com
bination  flat. The response of th e  pick-up itse lf  is 
fla t, b u t th e  response o f the  reco rd  drops off a t  a  
ra_te o f 6 db. p e r octave below  250 to  300 c /sec ., and 
i t  is th is  drop th a t  has to  be com pensated . N eedless 
to  say , th is  is th e  f irs t function  of th e  p re-am plifier 
p resen ted  here. The equaliza tion  can  be and  in  fa c t 
is  produced by  a  sim ple c ircu it con ta in ing  only 
re s is tan ce  and capacity , b u t in  th e  process, th is  n e t
w ork  m anages to  cause a loss in  o u tp u t v o ltage  to  
ab o u t a ten th  of the  o rig ina l figure, so th a t  one 
s ta g e  of am plification  is needed in  o rd e r t o ' over
come th is  loss.

The n e x t function  of th e  c ircu it is one th a t  w ill 
be found very  usefu l, a lthough  i t  is one th a t  is no t 
u sua lly  em ployed. W hen our am plifier is dealing 
w ith  records of th e  b r ig h te s t and b es t quality , such 
a s  som e o f th e  m ore recen t h igh-fidelity  ones, i t  is 
desirab le  to  have a s  w ide a frequency  ran g e  as 
possib le, and th e  chances a re  th a t  m ost o f us have 
gone to  considerable tim e and expense to  achieve 
ju s t  th is . B u t i t  is an u n fo rtu n a te  f a c t  th a t  even 
if  ou r sp eak er and am plifier a re  o f th e  m ost superb 
p erfo rm ance  (o r p erhaps we should say  especially 
if  th is  is the case) records o th er th a n  the best 
fre q u e n tly  sound w orse th a n  th ey  do on less am bi

tious equipm ent. This is m ostly  because of th e  h igh  
sc ra tch  level possessed by  o therw ise  good records. 
In  th e  case of th e  b e s t records, th e  noise level is 
very  low, so th a t  we can tak e  fu ll ad v an tag e  o f th e ir  
extended  h igh-frequency  response, igno ring  the 
sm all am ount of noise th a t  rem ains. B u t th e re  a re  a 
m u ltitude  of records w hich, w hile excellen t m usic
a lly  and  even techn ica lly  also, a re  m arred  by  a 
h igh  sc ra tch  level. W hen these  a re  p layed th rough  
“ o rd in a ry ” equipm ent, w hich produces v ery  li tt le  if 
a n y th in g  above, say, 5000 c /sec ., th e  su rface  noise 
is no t so objectionable a s  to  m ake th em  useless, bu t 
p layed  on extended ran g e  equipm ent and in  com
parison  w ith  rea lly  good records, they  sound very  
poor indeed. I t  th u s becom es advisable to  have some 
m eans of lim iting  th e  h igh-frequency  response  of 
the w hole system  so th a t  w e can g e t acceptable 
re su lts  from  poorer records.

The com m onest w ay of doing th is  is to  use th e  
comm on or gard en  “tone-con tro l.” T his is an  in 
expensive w ay out, b u t one which, fro m  th e  po in t 
of view  of g e ttin g  the b es t ou t of the  reco rd ings 
one has, is no t a t  all to  be recom m ended. The trouble  
is th a t  any  o rd in ary  tone-contro l c ircu it causes a 
la rg e  loss of frequencies m uch low er th a n  one w an ts 
to  lose, especially  if  i t  is ad ju s ted  so as to  give 
any  w orth-w hile reduction  in the am ount of su rface  
noise. I t  seem s to  be fa ir ly  w ell estab lished  now 
am ong th e  audio p und its  th a t  the b e s t w ay  to com
b a t su rface  noise is by  th e  use of a  low -pass filte r

/l/ensjTtt/o S/beed-ttwt&rfT/.
At the turn of a switch you 

have two speeds, 331/3or78 
r.p .m . The Turntable is a full 

J2 ” diam eter; its main spindle 
precision ground and lapped, 

runs in phosphor bronze bear
ings. The synchronous motor is 
v irtua lly  vibrationless and is 
suitable for playing standard, 
transcription and microgroove 

recordings. Guaranteed m echan
ically perfect. I^ w  super light

weight pick-^jp available w ith
the interchangeable heads for 

m icrogroove and standard 
recordings.

C o n n o i s s e j g
P R O D U C T

f l u  S T R  R L I f i N
a g e n t s : J .H .M A G R A T H  & C o . PTY.

LTD.

208 LT. LONSDALE ST., mELBOURNE ^^CENT.ftiV
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w ith  a  sh a rp  cut-off. This has th e  effect of rem oving 
com pletely  all frequencies above th e  cut-off f r e 
quency w hile allow ing all frequencies below  th is  f r e 
quency to  pass as well a s  ever. Such a ch a ra c te r
is tic  can  nev er be obtained by  sim ple tone  control 
c ircu its  w hich, if  effective in reducing  scra tch , m ake 
th e  rep roduction  sound “w ooffy” and muffled. A 
p ro p e r low -pass filter, on th e  o th e r hand , woi;ks so ' 
as to be as effective as possible in rem oving scra tch , 
w hile a t  the sam e tim e only s lig h tly  reducing  the 
b rilliance  of th e  rep roduc tion . M any older reco rd 
in g s  w ere m ade before  a n y th in g  b e tte r  th a n  7 o r 
8000 c /sec . w as recorded, so th a t  i t  can be seen 
th a t  ex tend ing  the  frequency  ran g e  of th e  p lay ing  
equ ipm en t in such a case adds abso lu te ly  no th ing  
to  th e  m usic, b u t a  g re a t deal to  th e  su rface  noise. 
O ther reco rds w ill sound m uch b e tte r  if a slig h t 
sacrifice in  h igh  frequencies is m ade in fav o u r of a 
la rg e  reduction  in  th e  scra tch . U nlike the  tone  
contro l, as o rd in a rily  used, th e  low -pass filte r en
ables th is  to  be done v e ry  effectively. A ssum ing  
th a t  th is  is so, th e re  a rise s  th e  question  of w h a t th e  
cut-off frequency  should be. T his rea lly  d e p e n d s . on 
th e  individual record  to be p layed, so th a t  an ideal 
system  w ould have a  sh a rp  cut-off filte r w ith  the 
cut-off frequency  continuously  variab le . Such a filte r 
could no doubt be m ade, b u t i t  w ould be an  ex
ceedingly difficult and costly  th in g  to  design  and 
build, so th a t  in p ractice , we m u st p u t up w ith  a 
num ber of sep a ra te  filters, w ith  d ifferen t cut-off 
frequencies, w hich m ay  be sw itched in to  th e  c ircu it , 
a t  any  tim e, to  su it th e  record  th a t  is being played. 
In  th e  p re sen t c ircu it we have com prom ised w ith  
tw o filters, and  a  s tra ig h t- th ro u g h  position, w hich 
h as no filte r in  circuit. The cut-off frequencies 
o f th e  filte rs a re  5000 and 10,000 c /sec. respec
tively . I t  m ig h t be an ad v an tag e  to  have an  add i
tional filte r cu ttin g  off a t  7000 c /sec ., b u t fo r the 
e x tra  trouble involved in p rov id ing  it, i t  is hard ly  
th o u g h t to  be w orth  w hile.

U n til com parative ly  recen tly , sharp-cu t-off filters 
like th is  w ere a lm ost im possible to  use in  o rd inary  
equipm ent, because th ey  had  to  be m ade from  in 
ductance and capacity , and w ere com plicated, b u t 
w ith  the in troduction  of m ethods of m ak ing  high- 
and low -pass filte rs w ith  th e  aid of only re s is to rs  
and  condensers, ass is ted  by  am plifier valves, i t  is 
possible to  produce the re su lts  of costly  L /C  filters 
w ith  re la tiv e ly  sim ple c ircu itry  th a t  is inex 
pensive to  build. One valve is necessary  fo r  the 
low -pass filte r circuit, w hich has an  overall gain  
o f litt le  m ore th a n  un ity . T hus, th e  firs t tw o valves, 
th e  triodes, do very  litt le  m ore th a n  p reven t th e  re s t 
o f th e  c ircu itry  from  g iv ing  a  la rg e  loss of signal 
vo ltage . T here is ac tu a lly  a  g a in  o f ap p rox im ate ly  
1.5 tim es over th e  firs t tw o s tag es. The n ex t valve 
is  a  pentode, w ork ing  under conditions w hich give 
i t  a  g a in  of abou t 15 tim es, so th a t  th e  overall 
g a in  o f th e  c ircu it is app ro x im ate ly  22.5 tim es. Thus, 
fo r  th e  av e rag e  lig h tw e ig h t pick-up w ith  an  ou tp u t 
o f  200 m illivolts, the  o u tp u t of th e  pre-am plifier 
w ill be abou t 2J volts. This is m ore th a n  enough 
to  load m ost m ain  am plifiers fu lly , since the  la t te r  
a re  u su a lly  a rran g ed  to load fu lly  off 0.5 vo lts  or 
less.

The la s t  valve in  th e  chain is one h a lf  of a 
fu r th e r  6SN7, used as a  cathode fo llow er o u tp u t 
coupling valve. Since th e  p re-am plifier u n it will 
a lm o st a lw ays be several fe e t from  th e  m ain  am pli
fier, i t  is v e ry  desirab le  to  have the o u tp u t of the 
fo rm er fed  from  a low -im pedance source. T his
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en su res th a t  a shielded lead, w hich m ay  be neces
s a ry  to  p rev en t th e  pick-up of hum  by th e  o u tp u t 
lead , w ill no t a t  the  sam e tim e cause an  undesirab le  
loss in  h igh  frequencies, and a t  th e  sam e tim e it 
g re a t ly  reduces th e  likelihood of hum  pick-up occur
rin g  in  any  case. The o u tp u t level of 2 vo lts  o r so 
m akes i t  v e ry  un likely  th a t  the h igh  hea te r-ca thode  
v o ltage  of th e  cathode fo llow er valve w ill in troduce 
hum  itse lf.

T H E  C IR CU IT
The com plete c ircu it d iag ram , g iven  here , looks 

r a th e r  com plicated, and  p e rh ap s i t  is a  li tt le  so, 
b u t th e re  is n o th ing  abou t i t  th a t  need cause th e  
in tend ing  co n stru c to r an y  concern. The low overall 
g a in  m akes i t  v e ry  un likely  th a t  tro u b le  w ill be 
experienced th ro u g h  feed-back and oscillation , and 
th e  use o f a  se p a ra te  pow er supply  elim inates a lto 
g e th e r  the  possib ility  of in s tab ility  w hen the p re 
am plifier is a ttach ed  to  the  m ain  am plifier. As 
th e  pho tog raphs show , th e  type  of construction  
used is m ost unconventional, and the  c ircu it has 
been bu ilt in a  v e ry  com pact fo rm  indeed. T his in 
its e lf  show s th a t  in s tab ility  difficulties w ill no t be 
p resen t, fo r  w ith  such a  crow ded lay -o u t of sm all 
.parts, i t  w ould ce rta in ly  show  up w ere  th e re  an 
in h e ren t tendency  to  oscillation , due to  fa u l ty  c ircu it 
design  or unsu itab le  lay-out.

IS HI

Input Output

in  ce rta in  positions of S I a re  shun ted  by  conden
sers  selected from  C4, C5, and C6. H ow ever, in  th e  
sw itch position  w hich g ives s tra ig h t- th ro u g h  op era
tion , w ith o u t any  low -pass filte r in  c ircu it, none of 
these  condensers a re  shunted  across R5 or R6, w hich 
are  th e n  ac tin g  p u re ly  as a series g rid  stopper, 
and  have neglig ib le effect on the frequency  response. 
T hus, th e  g rid  n e tw ork  associa ted  w ith  V2 is 
concerned w ith  th e  low -pass filte r c ircu it, w hich 
ex tends on th e  d iag ram  from  th e  junction  of R3 
and  R4, to the  o u tp u t o f C15, fo llow ing V2. All th e  
circu it betw een these  po in ts is concerned solely 
w ith  p roducing  th e  low -pass filte r effect, excep t 
w hen the ganged  sw itches are  in  th e  ex trem e a n ti
clockw ise position . In  th is  position , th e  c ircu it is 
modified in  such a w ay  th a t  th e re  is no frequency  
effect, b u t th e  g a in  is the  sam e as w hen th e  low - 
pass filte r is in  use. How  all th is  com es about, w e 
will now endeavour to  explain.

T H E  L O W -PA SS F IL T E R  C IR C U IT  
A t the ou tse t, we would like to po in t ou t th a t  th e  

c ircu it ideas used in th is  u n it a re  n o t o rig inal, b u t 
a re  due to  D. T. N. W illiam son, of W illiam son 
A m plifier fam e. A lso, th e  low -pass filte r c ircu it has 
a lread y  been described in an  e a rl ie r  issue of th is  
jo u rn a l— A pril, 1950.

2 •

Ficj. 1

F ir s t  in th e  chain, V I is one section  of th e  6SN7. 
The pick-up is fed  s t ra ig h t to  th e  g rid  o f th is valve, 
and  th e  pick-up w inding  itse lf  ac ts  as the  g rid  
re tu rn  fo r th e  valve. R1 and R2 a re  the norm al b ias 
and  p la te  load re s is to rs  respective ly , and C2 is a 
la rg e  coupling condenser whose, job is only the  usual 
one o f blocking th e  D.C. p la te  v o ltage  from  the 
succeeding c ircu it. The f irs t po rtion  of the  fre - 
quency-com pensating  c ircu it com prises R3, R4, and 
C3. This is th e  official bass-b.oost ne tw ork , w hich 
provides th e  rise  in response below 250 c /sec. th a t 
w as m entioned above. I t  can read ily  be seen th a t  
th e  valve V I am plifies the p ick -up’s o u tp u t vo ltage  
in  th e  norm al w ay  by a fa c to r  of approx im ate ly  
14 tim es— th e  norm al am plification  of a  section  of a 
6SN 7 w ith  a  100k. p la te  load. A t m iddle and h igh  
frequencies, the condenser C3 h as a v ery  sm all im 
pedance, and  can be reg a rd ed  as v ir tu a lly  a sh o rt- 
c ircu it to  these  audio frequencies. T hus, th e  two 
re s is to rs  R3 and R4 ac t a t  m iddle and  h igh  f r e 
quencies as a  sim ple resistive  vo ltage  divider. Since 
th e i r  values a re  200k. and 20k. respective ly , th ey  
divide th e  o u tp u t o f V I by a  fa c to r  o f 11, so th a t  th e  
am plification  betw een  th e  g rid  of V I and  th e  junc
tion  of R3 and R4 is 14-^11=1.27 tim es.

The o u tp u t from  th is  po in t is supplied to  th e  
g rid  of V2 th ro u g h  th e  re s is to rs  R5 and  R6, w hich

Frequency

The essen tia l po rtion  of th e  c ircu it is th e  n e t
w ork betw een C8 and C15. Owing to th e  sw itching, 
th is  is re a lly  th ree  sep a ra te  ne tw orks, any  of 
which can be selected a t  will. T he ir basic fo rm  is 
shown in  F ig . 1. T his c ircu it is w ell know n as one 
o f th e  com parative ly  new  selective c ircu its  th a t  
con ta in  only capacity  and res is tance . I t  is called a 
p ara lle l-T  netw ork , because i t  consists o f tw o T 
netw orks in para lle l. One T is m ade up of tw o  
series a rm s w hich a re  resistors', w ith  a  sh u n t a rm , 
a  condenser. The o ther T netw ork  has a p a ir  of 
condensers fo r  th e  series arm s, and  a  re s is to r  fo r 
th e  sh u n t arm , and a glance a t  th e  c ircu it w ill show  
th a t  th e  com plete ne tw ork  consists of these  tw o Ts, 
w ith  th e ir  in p u t and  o u tp u t te rm in a ls  connected in 
para lle l. I t  is p a rticu la rly  im p o rta n t to no te  th a t  
th ere  is NO C O N N EC TIO N  betw een th e  cen tre- 
po in ts of th e  tw o Ts. Now w hen the re s is to rs  and  
condensers o f a  ne tw ork  like th is  have th e  co rrec t 
va lues, th e re  is a frequency  a t  w hich a very  sh arp  
•dip occurs in  th e  response. T h a t is, if  a  variab le  
frequency audio osc illa to r is fed  in to  te rm in a ls  1 
and 2, and o u tp u t is taken  from  te rm in a ls  3 and 2, 
th e  response curve looks like th a t  o f F ig . 2A. I f  
th e  values a re  abso lu tely  co rrect, the  dip is a  rea l 
nu ll and  th e re  w ill be no o u tp u t a t  all a t  th is  
frequency . In  prac tice , th ro u g h  th e  to lerances in
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th e  com ponent values, th e  dip is n o t an  absolu te 
zero ou tpu t, b u t is still w ell down, being ab o u t 40 db. 
deep i f  th e  values a re  held w ith in  ab o u t tw o p e r  
cent, o f th e  calcu lated  ones.

F ig . 2 show s th e  response  of th e  netw ork  itse lf  a t  
curve (a ) . One d isadvan tage  of th is  curve is th a t  
a f te r  th e  null, th e  response  rise s  once m ore to  the 
sam e level as below  th e  null, w hile a second is 
th a t  the  a tten u a tio n  s ta r ts  to  become effective a t  
frequencies m uch lower, th a n  th e  null frequency .
H ow ever, by com bining the  p ara lle l-T  n e tw ork  w ith  
a valve am plifier, bo th  th ese  difficulties can be 
overcom e. F ir s t ,  th e  netw ork  is m ade to  a c t a s  a 
feedback  coupling n e tw ork  betw een th e  p la te  and 
g rid  o f an  am plifier valve. The feedback is negative , 
w ith  th e  re s u lt th a t  th e  valve adds to  th e  selectiv 
ity  of th e  netw ork , and produces a  m uch sh a rp e r  
null, as a t  (B ) in  F ig . 2. T his overcom es th e  second 
difficulty. The f irs t is th en  p a r t ly  fixed by  connect
ing  a  sm all condenser betw een  g rid  and  e a r th  on 
th e  am plifier. This causes a  phase  sh if t  in  the  feed 
back vo ltage , and g ives a s lig h t am oun t of positive 
feedback a t  frequencies below  th e  null po in t, and 
e x tra  neg a tiv e  feedback a t  frequencies above th is  
frequency. As a  re su lt, th e  response curve is no 
longer sym m etrica l, b u t is like curve (C) on F ig . 
2. The only uundesirab le  th in g  about th is  response 
curve is th a t  th e re  is a  rise  ju s t befo re  th e  sh arp  
drop. H ow ever, th is  rise  can be coun terac ted  by 
p lacing  a sm all by-pass condenser outside the  feed 
back  p a th  of th e  am plifier stag e . T his g ives ju s t  
enough top  cu t to  p rev en t th e  rise  fro m  occurring , 
and also  has the  advan tage  of m ak ing  th e  unw anted  
rise  a f te r  th e  null po in t m uch less pronounced. The

Fig. 3
final re s u lt is a  curve in  th e  shape of F ig . 3 w hich 
d isp lays th e  rap id  drop fro m  th e  fla t ch a rac te ris tic  
th a t  we have “been try in g  to  achieve. By v a ry in g  
th e  values o f th e  condensers in  th is  c ircu it, th e  
frequency  a t  w hich th e  nu ll occurs can easily  be 
controlled. A  five-pole, th ree-position  sjvitch is 
needed fo r  th is , because th e re  a re  five condensers 
to  sw itch , and  we have decided on th ree  selectab le  
response curves. The sw itches a re  ganged  by  th e  
sim ple exped ien t of m ak ing  them  of th e  w afer, 
w ave-change type . Since each w a fe r  w ill have tw o 
th ree-position  sw itches on it , th re e  w a fe rs  w ill be 
needed, g iv ing  a six-pole sw itch, one pole of w hich 
w ill no t be w anted.

F rom  th e  above, i t  can  be seen th a t  th ough  th e  
c ircu it looks com plicated, th is  is m ostly  on account 
o f th e  sw itching, w hich rea lly  only adds to  th e  
num ber of p a r ts  show n on th e  d iag ram , and n o t 
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An Adapter for Narrow-Band 
F.M. Reception

them , so th a t  th e  m an  who w ishes to  receive 
N .B.F.M . is faced  w ith  th e  p roblem  of build ing 
a n  ad ap te r fo r  h is  o rd in ary  set.

T his problem  is sim ila r to  th a t  o f bu ild ing  a com 
p le te  receiver fo r  F.M ., since i t  is only in th e  
d isc rim in a to r c ircu it th a t  such a receiver differs 
m arked ly  from  a conventional se t, a t  le a s t from  the 
f irs t d e tec to r onw ards. The p re sen t ad ap te r has 
been  m ade possible by th e  use of a  c ircu it th a t  w as 
once po p u lar as a frequency  detec to r, and  w as used

C IR C U IT  D ET A IL S
The idea of th e  ad a p te r  Tinit is th a t  i t  should 

be' p e rm an en tly  connected to  th e  se t a t  th e  in p u t 
end, and  provides an  audio o u tp u t te rm in a l w hich 
can be p lugged  in to  th e  audio section  of the se t 
w hen F.M . recep tion  is required . A ll th a t  is neces
sa ry  as f a r  as the  m ain  receiver is concerned is 
to  add a  c losed-circuit jack  a t  th e  in p u t to  its  audio 
am plifier, i f  such a jack  is no t a lread y  provided, 
and to  provide a  lead  from  th e  p la te  pin of th e

Above: Viezv o f the. 
completed unit.
Le f t :  Circuit 

diagram.

In  last m onth’s issue we presented constructional details of a narrow-band F .M . exciter fo r  use 
in amateur transmitters. Th is m onth, to complete the, double, we describe a simple adapter unit 
which can be attached to any superhet. receiver to alltizv the proper reception,of N .B .F .M . signals.

IN TRO D U C TIO N
One of th e  difficulties a tta ch ed  to  bu ild ing a 

rece iv er su itab le  fo r  F.M . recep tion , w h e th e r fo r 
w ide-band o r narrow -band  F.M ., is th e  lack  of 
su tab le  d isc rim in a to r tra n s fo rm e rs  w hich can 
be used in  th e  m o s t p o p u la r d isc rim ina to r 
c ircu it— the F o ste r-S ee ley  c ircu it. T his a rra n g e 
m en t req u ires  a special tra n s fo rm e r  w ith  a  
cen tre -tapped  p rim a ry  w inding, and  a special design, 
in  w hich th e  Q’s of th e  p rim a ry  and  secondary  b ear 
a  p a rtic u la r  re la tio n sh ip  to  each o ther, and  in w hich 
also , th e  coupling  betw een  p rim a ry  and  secondary  
is qu ite  d iffe ren t fro m  th a t  found  in  n o rm al I.F . 
tran sfo rm ers . E ven  if  one is able to  design  such a 
tra n s fo rm e r e lec trica lly , th e re  rem ain s th e  difficult 
prob lem  of w ind ing  it, if  th e  frequency  is low 
enough to requ ire  un iversal-w ound  coils. T his s i tu a 
tion  u n fo rtu n a te ly  ob ta ins a t  th e  u sua l in te rm ed ia te  
frequency  of m ost com m unications receivers, 
w h e th e r com m ercial o r hom e-built, so th a t  fo r 
receiv ing  narrow -band  F.M . signa ls , th e  usual trick  
is  to  use  an  o rd in a ry  receiver, de-tuned  on one side 
o f th e  signal, so a s  to  ob tain  th e  so-called slope 
detec tion , in  w hich an  F .M . sig n a l is converted  to  
an  A.M. one by  th e  sloping side o f the  selectiv ity  
cu rve o f  th e  I.F . channel. T his schem e w orks, bu t 
n o t v e ry  w ell, and  u su a lly  in troduces qu ite  con
siderab le  am ounts of d is to rtion . W hile th e  re su lts  
m ay  be in te llig ib le , i t  is n o t possib le under these  
circum stances to  give th e  received s ta tio n  a  w o rth 
w hile re p o r t on h is signals, especially  as reg a rd s  
qua lity . I t  is th e re fo re  h igh ly  desirab le  to  have a 
c ircu it in th e  rece iver w hich can d e tec t an  F.M. 
sig n a l in  a  p ro p e r m anner. A gain  u n fo rtu n a te ly , 
fe w  if  an y  receivers have th is  fa c ility  b u ilt in to

both  , in -F .M . receivers, and as  th e  d isc rim ina to r 
c ircu it in  A .F.C. system s. This c ircu it h as  th e  g re a t 
advantage, fro m  th e  a m a teu r co n stru c to r’s po in t of 
view t h a t  i t  can be b u ilt u sing  only s tan d a rd  com
ponents , and  can be aligned  w ith o u t th e  use of 
special equ ipm ent he is unlikely  to  possess. The 
c ircu it of th e  com plete u n it is show n above, and 
i t  can  be s e e n 't h a t  i t  is qu ite  a sim ple a rra n g e 
m ent, u sing  v e ry  few  p a r ts  excep t th e  tw o valves 
and a 'p a i r  o f  conven tional 455 k c /sec . I .F . t r a n s 
fo rm ers .
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la s t  I .F . am plifier s tag e  to  a connector som ew here 
on th e  rece iv er’s chassis. This connector is then  
connected to  th e  in p u t te rm in a l of the  a d a p te r  by a 
sh o r t len g th  of shielded lead, o f a s  low  capacity  
as  possible. I t  w ill, of course, be necessary , a f te r  
th e  ad a p te r  has been insta lled , to re -a d ju s t the 
tu n in g  of the p la te  c ircu it of th e  final I .F . am pli
fier to  b rin g  i t  back  to  resonance, b u t th is  a d ju s t
m en t can  be done once fo r  all, since th e  ad ap te r 
can  rem ain  p e rm an en tly  connected. Since th e  pow er 
fo r  th e  a d a p te r  is so sm all, i t  can g e t th is  from  
th e  m ain  receiver, th e  requ irem en ts  being 0.6 am ps, 
a t  6.3 vo lts, fo r  the  h ea te rs , and approx im ate ly  
5 m a. a t  250 vo lts , fo r  th e  H.T.

The 6J7 is used as an  iso la tin g  s tag e  and an 
am p litude  lim iter. I t  w ill be noticed th a t  i t  is ru n  
a t  zero b ias, so th a t  w ith  the severa l vo lts o f signal 
provided by th e  m ain  se t a t  th e  g rid , g rid  c u rren t 
flows, and w ith  the  unusually  low  screen  vo ltage, 
th e  tube  ac ts  as an  efficient lim ite r rem oving  any  
am p litude  m odulation  th a t  m ay  be p re sen t in the 
signal.

The m ost in te re s tin g  p a r t  of th e  c ircu it is th e  
d isc rim ina to r, w hich uses th e  tw o I.F . tra n sfo rm e rs  
and  th e  6H6. These I.F . tra n sfo rm e rs  a re  s tan d a rd  
com ponents, each in  its  own shield can, a s  norm ally  
used, and th e  p h o to g rap h  em phasizes th is  point. 
A s th e  c ircu it d iag ram  is draw n, one m ig h t be 
excused fo r  g a in in g  th e  im pression  th a t  th e  w ind
ings of th e  tw o tra n s fo rm e rs  a re  elec trom agnetica lly  
coupled to g e th e r, b u t such is n o t th e  case, since 
th e y  a re  shielded each from  th e  o th e r by th e ir  
respective  cans, in th e  o rd inary  w ay. The p rim ary  
w indings a re , how ever, connected in  para lle l, so 
th a t  h a lf  th e  I.F . c u rre n t fro m  th e  6J7 flows 
th ro u g h  each p rim ary . T h is connection does not 
affect th e ir  tu n in g , since if  tw o tu n ed  c ircu its  a re  
a d ju s ted  to  th e  sam e frequency  and th en  connected 
in  para lle l, th e  tuned  frequency  is no t a lte red , b u t 
only  th e  L /C  ra tio  and th e  Q of th e  combined 
c ircu it, w hich becom es h a lf  the  Q of each one. The 
secondary  w indings a re  qu ite  independent, how ever, 
be ing  shielded from  each o ther, so th a t  if  th ey  a re  
bo th  tuned  to  th e  I.F ., each w ill have th e  sam e 
vo ltag e  ou tpu t. N ow  each secondary  w inding is 
connected to  one diode of th e  6H6, and th e  second
a rie s  fire also connected in  series. The cathode load 
c ircu its  of the halves of th e  6H6 a re  so a rran g ed  
th a t  th e  vo ltag es produced by the  tw o diodes a re  
su b trac te d  from  each o ther, or, m ore accura te ly , 

' a re  added a lgeb ra ica lly . T hus, if  th e  low er diode 
conducts, i t  p roduces a t  its  cathode (w hich is also 
th e  o u tp u t te rm in a l)  a vo ltage  th a t  is positive w ith 
re sp ec t to  e a rth . B u t if  the  u p p er diode conducts, 
i t  produces a  n eg a tiv e  vo ltage  a t  th e  junction  of 
th e  tw o 500k. load re s is to rs , and  th is  also  appears  
a t  th e  o u tp u t te rm in a l. T hus, If bo th  diodes happen 
to  be p ass in g  th e  sam e cu rren t, th e  tw o o u tp u t 
vo ltages cancel out, and th e  v o ltage  a t  th e  o u tp u t 
te rm in a l is zero. A lso, if  th e  low er diode passes 
m ore c u rre n t th a n  th e  u p p er one, th e re  w ill be a 
n e t positive v o ltage  a t  th e  o u tp u t te rm in a l, w hile 
if  th e  u pper diode p asses  m ore th a n  th e  low er one, 
th e  o u tp u t v o ltage  w ill be negative . How, then , 
does th is  a rra n g e m e n t de tec t a  frequency-m odulated  
s ig n a l?  The an sw er is th a t  on its  ow n, i t  w ill no t, 
b u t if  th e  secondaries o f th e  I.F . tra n s fo rm e rs  a re  
tuned , n o t to  th e  ex ac t I.F ., b u t one s lig h tly  h igher, 
and  th e  o ther s lig h tly  low er in freqency , th en  th e  
a rra n g e m e n t w ill a c t as an  F.M . detec to r. I t  is no t 
difficult to  see how  th is  com es about. Suppose th a t  
th e  secondaries o f T1 and T2 a re  de-tuned  in  th is

m anner, and m oreover a re  de-tuned  by exac tly  th e  
sam e am ount. B oth w ill produce an  o u tp u t vo ltage  
th a t  is less th a n  th e  m axim um  possible, if  th e  
s ignal is a  stead y  one on 455 kc/sec ., b u t because 
one is, say , 5 kc/sec. h igher, and th e  o ther, 5 kc/sec. 
low er, th e i r  v o ltage  o u tp u ts  w ill be iden tical. In  
th is  case, th e  diodes w ill have iden tica l vo ltage  
>nputs, so th a t  th e ir  D.C. o u tpu ts  w ill be th e  sam e 
too, and th e re  w ill be no D.C. vo ltage  betw een th e  
o u tp u t te rm in a l and ea rth .

Now, suppose th e  s ignal is now  changed to 457 
kc/sec., and rem ains th e re  w hile we see w hat w ill 
happen. One secondary  w ill now produce m ore volts, 
because th e  new  signal is 2 kc /sec . n e a re r to  th e  
460 kc/sec., to w hich i t  is tuned. The o ther, tuned 
to  450 kc/sec., w ill produce less o u tpu t, because th e  
signal is  now fa r th e r  th a n  ever from  its  re so n an t 
frequency . Thus, th e  in p u t to  one diode is increased, 
and th a t  to  th e  o ther, decreased. T here w ill th e re 
fo re  be an  o u tp u t v o ltage  from  th e  detec to r, arid 
its  po la rity , positive or negative , w ill depend only 
upon w hich diode is connected to  th e  coil w hose 
o u tp u t has increased. I f  now the in p u t frequency

Under-chassis view o f the unit. The output jack can be 
seen at the right-hand side o f the chassis.

is changed to  453 kc /sec ., th e  sam e th in g s as before 
will happen, w ith  th e  exception th a t  th e  diode w hich 
received th e  la rg e r  in p u t w ill now  receive th e  
sm aller, and vice versa . The o u tp u t vo ltage  a t  the 
d e tec to r o u tp u t te rm in a l w ill th u s  be the  sam e in 
m agn itude  as befo re , b u t w ill be reversed  in  p o la r
ity . We have th u s seen w h a t happens if  th ree  steady  
frequencies a re  app lied  to  th e  c ircu it, one on the 
I.F ., and the  o th e r tw o a t  equal d is tances fro m  i t  on 
e ith e r side. I f  in s tead  w e p re sen t th e  c ircu it w ith 
a  frequency-m odu la ted  signal, w h a t we have ju s t 
described will s till happen , the  only difference being 
th a t  i t  w ill happen  a t  an  audio frequency  ra te , and 
w ith  sm ooth  tra n s itio n s  fro m  one ex trem e o f f r e 
quency to  the  o ther. T hus, th e re  w ill be an  audio 
frequency  o u tp u t a t  th e  d e tec to r correspond ing  in 
frequency  to th a t  a t  w hich th e  s ignal is m odulated , 
and in  am plitude  to  th e  e x ten t of th e  frequency  
sw ing  of th e  o rig ina l signal on e ith e r side o f th e  
cen tre  frequency.

C O N STRU C TIO N
T here  is so litt le  in th e  a d a p te r  th a t  th e  circu it 

d iag ram  and th e  tw o ph o to g rap h s can a lm ost be 
le f t  to  speak  fo r  them selves. The o rig in a l w as bu ilt 
on a chassis m easu rin g  8 in. x  5 i in. x  11 in., bu t
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th is  could easily  be cut, down if  individual builders 
desire. A bout th e  m inim um  size w ith  I.F . t r a n s 
fo rm ers in I I  in. square  cans would be 6 in. x  4 in. 
x l i  in. As can be seen, th e re  is very  litt le  to  go 
in u n d er th e  chassis, and th e  w iring  could hard ly  
be sim pler. One po in t to  no te  is th a t  in  the o rig inal 
tw o tra n sfo rm e rs  w ith  fixed inductances and  v a r 
iable  condensers w ere used, b u t th e re  is no reason  
w hy v ariab le  inductors and fixed condensers should 
n o t be used— th e  so-called perm eab ility -tuned  t r a n s 
fo rm ers , in o th er w ords. In  e ith e r case, th e  m ethod 
o f ad ju s tm en t w ill be th e  sam e, and th is  is th e  
only p a r t  o f th e  construc tion  th a t  needs m uch care 
to  be g iven to  it.

S E T T IN G  U P  FO R  U SE  
W hen th e  u n it has been w ired  up and  is read y  

fo r use, th e  f irs t job is to  in s ta l on th e  m ain 
receiver, th e  o u tp u t connector and phone jack  m en
tioned above. The ad ap te r should be placed as  close 
as possib le to  th e  connector on the se t so th a t  as 
sh o r t a  lead  as possible can be run  to  its  inpu t 
connector. F o r  a lign ing  the ad ap te r, i t  is necessary  
a t  f irs t  to  tak e  a tem p o ra ry  audio o u tp u t from  th e  
low er h a lf  of th e  diode load re s is to r  chain , th a t  is, 
from  th e  500k. re s is to r  connected betw een the  c a th 
ode of th e  u p p er diode and ea rth . W ith  th is  done, 
a sig n a l a t  455 kc/sec. is in jec ted  in to  the I.F . 
channel of th e  m ain se t and  w ith  th e  ad ap to r fed 
to  th e  in p u t o f the audio am plifier, and an ou tp u t 
ind ica to r a ttach ed  to  th e  o u tp u t stage , th e  a lig n 
m ent of th e  w hole I.F . section  is checked over. 
The only th in g  on the  s e t th a t  should requ ire  
a d ju s tm en t is the p la te  w inding of the la s t  I.F . 
tra n sfo rm e r, a t  w hich po in t th e  ad a p te r  is con
nected, de tun ing  i t  som ew hat. T his is ad ju s ted  fo r 
m axim um  o u tp u t in th e  usual w ay to  b rin g  i t  back

to resonance. Then a tten tio n  is tu rn ed  to  th e  
ad a p te r  itse lf, and  the firs t job is to  align  th e  I .F . 
tra n s fo rm e rs  T1 and T2 “on th e  nose.” W ith  th e  
o u tp u t fro m  only one h a lf  o f th e  load, as described 
above, i t  is possible to  tu n e  th e  p rim a ry  w indings 
fo r m axim um  ou tpu t. T his w ill req u ire  an  o rd in a ry  
am plitude-m odulated  signal. F i r s t  of all, one of 
the p rim a ry  tr im m ers  (o r s lugs) is s e t to  ab o u t 
h a lf  w ay, and th e  pa ra lle l p rim arie s  a re  b ro u g h t 
to  resonance by a d ju s tin g  th e  o th e r tr im m er or 
slug. The exac t se ttin g  of th e  one th a t  is f irs t se t 
to  ab o u t h a lf  w ay  does no t m a tte r  a t  all, as long as  
i t  is such th a t  th e  w hole c ircu it can  be b ro u g h t to  
resonance by  th e  o ther. T his done, th e  secondary  
of T1 is ad ju s ted  to  give m axim um  o u tp u t w ith  th e  
A.M. signal. Since we a re  using  only th e  o u tp u t 
from  th e  top  diode, th e  se ttin g  of th e  T2 secondary  
w ill have no effect on th is  ad ju s tm en t w hich is  
ca rried  ou t in  qu ite  the  o rd in a ry  w ay.

A fte r  th is , the  tem p o ra ry  o u tp u t connection is 
rem oved, and  o u tp u t is tak en  fro m  the p ro p er o u t
p u t te rm in a l. The n ex t step  is to  tak e  a sm all 
condenser of abou t 5 uuf., and tem p o ra rily  connect 
i t  across the  secondary  of T2. I f  a  5 uuf. condenser 
canno t be got, one can be m ade by tw is tin g  to g e th e r  
tw o pieces o f hook-up w ire  fo r  a  len g th  .of abou t 
1 in. Now, s till w ith  th e  am plitude-m odulated  sig n a l 
in to  th e  set, th e  secondary  of T2 is ad ju s ted  fo r  
m inim um  o u tp u t from  th e  audio am plifier. T heor
e tically , th is  m inim um  should be ac tua lly  zero  
ou tpu t, b u t ow ing to  s lig h t d ifferences betw een 
a llegedly  iden tical I.F . tran sfo rm ers , an  ac tu a l zero  
w ill n o t u su a lly  be obtained. A fte r  th is , no fu r th e r  
ad ju s tm en ts  a re  m ade to  any  of th e  tra n s fo rm e rs , 
and all th a t  rem ains to  com plete th e  a lignm en t is 
to  rem ove th e  tem p o ra ry  sm all condenser fro m

ELEC TR O N IC

A&R
EQUIPMENT

This month we illustrate the outer limits of our 
transformer range. The item on the right is a 
5 KVa High Tension Transformer, and the illus
tration on the left represents a Microphone 
Transformer, Impedances 50/25,000. Four of 

these items fit quite comfortably in a matchbox.
The foregoing may seem irrelevant, but it serves as an indication of the 
large number of applications for which A & R  Transformers are produced. 
When the job is tough and the specifications rigid, an A  & R Transformer 
is a natural choice.

For Value and Reliability insist on A  & R
Available from

MELBOURNE: Wm. W illis & Co.
J. H. Magrath & Co. Pty. Ltd. 
Homecrafts Pty. Ltd.

ADELAIDE: Gerard & Goodman Ltd.
W. AUST.: A. T. Wyle Pty. Ltd. 

TAS.: A. H. Gibson Electrical Pty. Ltd.

A. & R. Electronic Equipment Co. Pty. Ltd.
378 ST. KILDA ROAD, MELBOURNE, S.C.l Phones MX1159, MX1150
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a c ro s s  th e  secondary  of T2 and place it  perm anen tly  
a c ro s s  th e  . secondary  of T l.

I t  is easy  to  see how th e  above m ethod of 
a lig n m e n t w orks. W hen o u tp u t is tak en  from  only 
h a lf  th e  diode load, only one diode is prov id ing  ou t
p u t ,  so th a t  an  A.M. signal can be used to  enable 
th e  circu its to  be aligned  to  th e  I.F . by the usual 
m ethod of ad ju s tin g  fo r  m axim um  ou tpu t. A fte r  
a d ju s tin g  th e  p rim ary , w hich has to  be exac tly  on 
th e  I.F ., th e  T l secondary  is also  ad ju s ted  to  th e  
■exact I .F . N ow  w hen we tak e  th e  o u tp u t from  the 
p ro p e r o u tp u t te rm in a l, both  diodes a re  able to  
function , and if  bo th  secondaries a re  tuned  exactly  
to  th e  I.F ., th ere  should be no o u tp u t a t  all. F o r 
th is  reason  we a re  able to  a d ju s t th e  secondary  
•of T2 to  resonance b y  using  an  A.M. signal and 
ad ju s tin g  fo r  m inim um  ou tpu t. B u t in  th e  finish, 
we w an t th e  secondaries to  be s lig h tly  detuned, one 
•on e ith e r  side of th e  I.F ., so w hen th e  T2 secondary  
is  being  ad ju s ted , we p u t a  sm all e x tra  capacity  
a c ro s s  i t  befo re  a d ju s tin g  it. Then, w hen th is  cap a
c ity  is rem oved, th e  T2 secondary  w ill be a  few  
k c /sec . h ig h e r in  frequency  th a n  th e  I .F . B u t th e  
secondary  of T l is still tuned  to  th e  ex ac t I.F ., and 
because  T2 is h igher, T l ’s secondary  w ill have to  
h e  low er by th e  sam e am ount. B u t i f  w e tak e  th e

Performance curve showing detector output voltage 
versus frequency o f the input. Centre frequency is 

455 kc/sec. <

sam e  sm all condenser and connect i t  across th e  T l 
secondary , th is  w inding  w ill now  be tu n ed  s ligh tly  
■on th e  low  side, as requ ired , and  because th e  cap a 
c i ty  rem oved from  the  T2 secondary  is iden tical 
"with th a t  connected across th e  T l secondary, and 
is  v e ry  sm all, th e  de-tun ing  of th e  tw o secondaries 
w ill be a lm o s t . iden tical. N o t qu ite , because th e  
frequency  of a tuned  c ircu it is inverse ly  p ro p o r
tio n a l no t to  th e  capacity , b u t to  its  square  roo t, 
b u t th e  capac ity  is so sm all th a t  th e  difference is 
n o t noticeable, and  th e  procedure outlined  re su lts  
in  p e rfec tly  good a lignm en t fo r  th e  ad ap te r.

Continued on Page 32

N.H.V. KITS
AMPLIFIER 
CABINETS

These streamlined amplifier foundation units con
sist o f a standard chassis 3in. deep with removable 
top in aluminium. Fitting over the top is a re
movable cover which has louvres on all sides and 
handles welded to the ends. Colour, Grey.

C a ta lo g u e  N o. W D H
P r ic e s  p lu s  
S a le s  T a x

A Cl 10" 5" 9" £ 1 5  6
AC2 12 7 9 £1 12 6
AC3 17 7 9 £1 19 6
AC4 17 10 9 £2 15 0
AC SF 1059 10 5 71 £1 12 6
AC SF 1279 12 7 9 i £1 15 6
AC SF 1779 17 7 9 i £2 6  6
AC SF 17109 17 10 9 i £2 19 6

Metal Utility 
Cabinets

This line o f Cabinet 
is for housing elect
ronic equipment o f  
all types. It has a 
fixed back and re
movable front. Col
our, Grey.

C a ta lo g u e  N o. n w H
P r ic e s  p lu s  
S a le s  T a x

MC666 6 6 6 7 /6
MC596 5 6 9 8 /6
MC7810 7 8 10 1 2 /6
MC6712 6 7 12 1 2 /6
MC81010 8 10 10 1 5 /6
MC81112 8 11 12 1 9 / -
MC7915 7 9 15 1 9 / -
MCSF776 7 i 7 61 1 0 /6
MCSF796 7 i 9 . 61 1 2 /6
MCSF116 7 i 11 61 1 4 /6
MCSF8138 8 i 13 8 1 7 /6
MCSF101810 101 18 10 2 8 /6

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

MX 3764
An A ssociate of R. H. Oxford & Son Pty. Ltd.
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B eplace

portents 
AND BE

S.™
OF PEAK P E R F O R M A N C E
Experimenters will improve the performance 
of their rig by replacing with peak perform
ance R.C.S. components. Hams building new 
circuits will start right by fitting R.C.S. 

components throughout all stages.

REMEMBER R.C.S. NOW HAS A COMPLETELY REDESIGNED RANGE OF 
TRANSFORMERS AND CHOKES

R.C.S. have redesigned the com plete range of transformers and chokes, the most noticeable 
features being the form er, w hich is now m oulded from  high  m elting point polystyrene poivder 
{so that solder tags will not melt o u t), and com pleting the com ponent with an aluminium  
bracket.

74/60 FILTER CHOKE
Latest addition to the R.C.S. range of 
filter choices is a new 14/60 Filter Choke 
together with replacement winding.

14/60 Filter Choke Type TC66  
14/60 Filter Choke replacement 

winding Type F I 70

F I L T E R  C H O K E S
TC60 100 M /A  30 H e n r ie s  250 O h m s  

D .C . R es.
TC65 50 M /A  30 H e n r ie s  400 O h m s 

D .C . R es .
TC80 150 M /A  30 H e n r ie s
TC81 200 M /A  30 H e n r ie s

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  COI LS

F132 S in g le  L o w  Im p e d a n c e  T r io d e
F133 S in g le  H ig h  Im p e d a n c e  T r i 

ode .
F134 P u s h - P u l l  L o w  Im p e d a n c e  

T r io d e
F135 P u s h - P u l l  H ig h  Im p e d a n c e  

T r io d e
F136 S in g le  L o w  Im p e d a n c e  P e n 

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

to d e
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
F139 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 .

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 io d e  
TS24 S in g le  H ig h  Im p . T r io d e  
TS25 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  
T S30 P u s h - P u l l  H ig h  Im p . P e n to d e

V I B 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

A U D I O  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

V I B R A T O R  C H O K E S
TC 58 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 es.
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 e s . 75 M /A

F I L 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  
T P 2  4 v o l ts  1 a m p  7 w a t t  
T P 3  6.3 v o l ts  .3 a m p  7 w a t t  
T P 5 5  6.3 v o l ts  3 a m p s  15 w a t t s

A U D I O  T R A N S F O R M E R S
TB 42 A C la ss  S in g le  R a t i»  3 to  1 
TB 43 A C la ss  P u s h - P u l l  R a t io  3 to  

1
TB 44 B C la ss  P u s h - P u l l  R a t io  1 |  

to 1
A U T O  T R A N S F O R M E R S

T P 8 0  63 v o lt .  4 v o lt  a n d  2.5 v o lt

IF YOUR LOCAL DEALER CANNOT SUPPLY
I f  you have been  unable to purchase R .C .S .  com ponents from  your local retailer, write us, and 
whilst we cannot supply you direct, we will arrange for your retailer to receive supplies> im m e
diately or advise you w here supplies can be obtained.

R .C .S . RADIO "Y;
651 FOREST ROAD, BEXLEY PHONE: LW 349I
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Regulated Power Supply Design
B y  the Engineering Department, A erovox Corpor ation

FIG. 1
A source of w ell-regu la ted  p la te  vo ltage  is a 

p re re q u is ite  fo r th e  m odern lab o ra to ry , service 
bench or a m a teu r sta tion . A n ever increasing  num 
b er o f elecrtonic devices, such as audio am plifiers, 
R .F. o sc illa to rs , am a te u r  V .F.O .’s, oscilloscopes, 
synchroscopes, tim in g  c ircu itry , and m an y  o thers, 
depend fo r  th e ir  p roper function ing  upon a pow er 
su p p ly  w hich is hum  fre e  and delivers a  co n stan t 
v o ltag e  reg a rd less  o f load. F o rtu n a te ly , the 
developm ent o f e lec tron ically  reg u la ted  sources has 
advanced  to the  s ta te  w here th e ir  design and con
s tru c tio n  is well w ith in  th e  scope o f th e  average  
user. T his a rtic le  ou tlines the theory , design , and 
construc tion  of a rep re sen ta tiv e  supply  of th is  type. 
W ith  a  firm  u n d ers tan d in g  of th e  design princip les 
to  be discussed, the  re ad e r should be able to  ad ap t 
th e  p rac tica l supply  p resen ted  here to  o th er r e 
q u irem en ts  w hich m ig h t ex ist.

M odern reg u la ted  supplies of th e  ty p e  to  be des
crib ed  m ake availab le  an o u tp u t v o ltage  w hich is 
con tinuously  variab le  over a considerable ran g e  and 
w hich  will no t v a ry  m ore th an  a frac tio n  o f one 
p e r cent, betw een no-load and fu ll-load  conditions. 
N o rm a l line v o ltage  fluctuations also have little  
■effect on o u tp u t vo ltage. In  addition , th e  reg u la tio n s 
m ay be m ade of such a h igh o rder th a t  ripp le  
v o ltag es  in th e  o u tp u t a re  a lm ost en tire ly  cancel
led , th u s e lim ina ting  th e  need fo r  the  usual “b ru te  
fo rc e ” filter. T his sav ing  in  w eig h t and  space helps 
to  com pensate fo r th e  add itional com plexity  of the 
e lec tron ic  reg u la to r.

T H EO R Y  O F O PER A TIO N

To achieve p recise  v o ltage  reg u la tio n , an elec
tro n ic  vo ltage  contro l elem ent m u s t be introduced 
in  th e  conventional supp ly  circu it. In  m o s t reg u la ted  
su p p lie s , th is  e lec tron ica lly  variab le  e lem en t tak es 
th e  fo rm  of a h igh  c u rre n t vacuum  tube, usually  
■called th e  “pass tu b e ” o r “re g u la to r  tu b e ” in th is  
ap p lica tio n . T his tube is connected in series w ith  th e  
lo ad  res is tan ce  across th e  o u tp u t o f th e  supply, as 
in  F ig . 1. Since th e  res is tance  o f the  triode  varies 
a s  a function  of its  g rid  vo ltage, th is  com bination 
ac ts  as an elec tron ica lly  controlled vo ltage  divider. 
A sm all change in th e  re g u la to r  tube g rid  vo ltage  
■changes th e  effective ra tio  of the  d iv ider and thus 
v a r ie s  th e  vo ltage  ap p ea rin g  across th e  o u tp u t load.

The ab ility  to  v a ry  the ou tp u t v o ltage  of the 
su p p ly  by a m inu te  g rid  vo ltage change su g g ests  
t h a t  au tom atic  vo ltage  reg u la tio n  could be accom p
lish ed  by feed ing  any  a ttem p ted  o u tp u t vo ltage

fluctuation  back to  th is  g rid  a t  such a p o la r ity  as to  
oppose th a t  change. In  o th e r w ords, i f  th e  vo ltage  
across th e  load in F ig . 1 a ttem p ted  to  r ise , the  
g rid  o f th e  pass  tu b e  (V I) should be m ade m ore 
negative  so th a t  its  in te rn a l re s is tan ce  w ould in 
crease  and low er th e  load vo ltage. I f  th e  load v o lt
age  a ttem p ted  to  decrease the converse action  
should occur.

+  PASS TUBE

ELECTRONIC REGULATOR 
FIG. 2

T his action  is achieved by  th e  c ircu it show n in 
sim plified fo rm  in F ig . 2. A u x ilia ry  c ircu itry  con
s is tin g  of a  second vacuum  tube, u su a lly  called th e  
“ contro l tube ,” and  a co n stan t v o ltage  source such 
as a  b a tte ry  o r “V R ” tube  is added to  th e  c ircu it 
of F ig . 1. A sam ple of th e  o u tp u t v o ltage  is applied 
to th e  g rid  o f th e  contro l tube by a tap  on the 
o u tp u t b leeder R l. The contro l tube de term ines th e  
b ias on th e  re g u la to r  tube (V I) since th e  load 
re s is to r  (R2) fo r th e  contro l tube is also the b ias 
■resistor fo r  th e  re g u la to r  tube. The contro l tube  
th e re fo re  perfo rm s tw o functions; i t  am plifies v o lt
age  fluctuations im pressed  upon its  g rid  by  the  
o u tp u t c ircu it, and i t  reverses th e  phase  of those 
fluctuations so th a t  th ey  m ay be applied  to  the  g rid  
of th e  pass  tube  in  th e  r ig h t d irec tion  to  effect 
reg u la tion . 'T he precision  of th e  reg u la tio n  a tta in ed  
increases w ith  th e  g^ in  o f th e  contro l tube  since, 
w ith  g re a te r  ga in , a sm all change in con tro l tu b e

Continued o h  Page 20
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5YICE SET BUILDING
A  SECTIO N  FO R THE BEGINNER  

sponsored by 
LEVEN SO N ’S RADIO PTY. LTD., SYDNEY.

GETTING STARTED
T h is  s e c t io n  of o u r  jo u r n a l  is  p r im a r y  fo r  th e  b e g in n e r  to  a s s i s t  h im  in  G E T T IN G  S T A R T E D  in  t h e  R a d io  

F ie ld ,  b y  d e s c r ib in g  a  s e r ie s  o f s im p le  re c e iv e r s  in  a  m a n n e r  t h a t  w ill a llo w  h im  to  g a in  v a lu a b le ,  p r a c t ic a b le  
a n d  e le m e n ta r y  th e o r e t ic a l  k n o w le d g e  b y  b u i ld in g  th e  v a r io u s  s e t s  f ro m  th e  c i r c u i ts  g iv e n .

O n ly  th o s e  w h o  h a v e  a c tu a l ly  b u i l t  a  r a d io  re c e iv e r ,  s w i tc h e d  i t  o n , a n d  h e a r d  i t  w o rk , c a n  k n o w  th e  t h r i l l s  
t h a t  lie  "in t h e  h o b b y  o f s e t- b u i ld in g .  E v e n  th e  c h e a p e s t  a n d  s im p le s t  o f s e t s  c a n  g iv e  e n d le s s  h o u r s  o t  
e n jo y m e n t .  W i th  a  fe w  s im p le  to o ls  fo r  m o u n t in g  a n d  w ir in g  o f p a r t s  a n y o n e  c a n  p u t  to g e th e r  a  R ece iv e r on  
t h e i r  o w n  w o rk  b e n ch .

T h e re  is  no  e n d  to  t h e  v a r i e ty  o f r e c e iv e r s  t h a t  c a n  b e  b u i l t .  S im p le  c r y s ta l  a n d  o n e  v a lv e  s e t s  a r e  b e s t  
fo r  a  s t a r t  to  g a in  e x p e r ie n c e  a n d  e v e n  w i th  t h e s e  t h e r e  a r e  d o z e n s  o f d if f e r e n t  c i r c u i t s  to  e x p e r im e n t  w ith  a t  
y o u r  le is u re .  A f te r  th e  n e c e s s a r y  e x p e r ie n c e  h a s  b e e n  g a in e d ,  m u l t i - v a lv e  r e c e iv e r s  c a n  be b u i l t  c o v e r in g  s h o r t 
w a v e , b r o a d c a s t  a n d  d u a l -w a v e  o p e ra t io n ,  o f tu n e d  r a d io  f r e q u e n c y  o r  s u p e r - h e t r o d y n e  ty p e s ,  p o w e re d  b y  e i t h e r  
b a t t e r i e s  o r  f ro m  th e  e le c tr ic  m a in s  su p p ly .

T h e re  is  n o  s h o r t  c u t  to  a  th e o r e t ic a l  k n o w le d g e  o f r a d io , b u t  o n  th e  p r a c t i c a l  s id e  t h e r e  a r e  m a n y  p i t f a l l s  
b e g in n e r s  c a n  d o d g e  a n d  m a n y  u s e f u l  t ip s  t h a t  c a n  be  p a s s e d  on  to  h e lp  th o s e  b re a k in g  in to  th e  r a d io  g a m e .  
T h e  c o m m o n e s t  o f  th e s e  w ill be  d e a l t  w i th  a s  th e y  c ro p  u p  f ro m  t im e  to  t im e  in  th i s  s e r ie s  o f a r t ic le s .

THE 4-IN-ONE CRYSTAL SET
T h e  4 in  O N E  c r y s ta l  s e t  is  so  d e s ig n a te d  b e c a u s e  i t  a l lo w s  th e  c o n s t r u c to r  to  b u ild  4 d i f f e r e n t  s e t s  f ro m  

th e  c i r c u i t s  s h o w n , w ith  th e  s a m e  k i t  o f p a r t s .  T h u s , in  a  p r a c t i c a l  w a y  th e  b u i ld e r  c a n  o b se rve  th e  d i f f e r e n t  
r e s u l t s  o b ta in e d  w ith  e a c h  o n e , th e r e b y  in c r e a s in g  h is  k n o w le d g e  im m e d ia te ly .

No. 1. This is the simplest of all crystal sets. It 
gives quite strong signals, but i not selective. Can be 
used, with advantage when only one station can be 
received, and there is no interference from another.
No. 1 also suffers from alteration of the tuning, depend
ing on the length of the aerial. W ith a long one, some

stations might be off the dial. The photo above shows 
No. 1 built up and ready to go.

No. 2. This is a simple but good circuit. The tapped 
aerial coil enables better selectivity to be had with a 
long aerial. The aerial coil has 30 turns tapped every
5 turns. W here it is difficult to separate two stations, the 
aerial should be connected to one of the lower taps, 
but for getting in weak stations, it is better to have

the aerial connected to one of the higher taps.
No. 3. This is simply the circuit for No. 2, with the 

taps left out. It will be quite good for most locations, 
but where more selectivity is needed, No. 2 should 
be used.

No. 4. A nother way of getting the same results as 
with No. 3. Here a single tap is put on the tuning 
coil, and no aerial coil is used.
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All tuning coils can consist of 70 turns of 24 gauge 
D.C.C. wire, close-wound on a 3 in. former. The tuning 
condenser can be 0.0003 mfd. or larger. If slightly 
different sizes of wire are used fo r the coil it will not 
matter.

In  all cases, the aerial coil can have 30 turns of the 
same wire, and can be wound above the tuning coil, as 
shown in the right-hand photo. The tap s are made 
simply by twisting the wire for about half an inch, and 
proceeding with the winding. A fter the whole coil is 
wound, the cotton is stripped from the wire so that 
connection can be made to the taps with an alligator 
clip. The photo shows the aerial coil for Circuit No. 2, 
where the taps are made every 5 turns.

COMPONENT LIST
1 Chassis or base board. 6" x 6”
1 Panel to suit above. 6" x 6”
1 Pointer knob or dial.
1 Crystal Detector.
1 Pair Headphones (high im pedance).
1 Coil form er 3" diameter.
1 Single Gang Condenser. 0.0003 mfd. or larger.
4 Terminals.
1 Clip (Alligator type).
Sundries: W ire for coil (see text)

Solder lugs, etc. etc.

COIL DATA
This picture shows the tapped aerial coil at the top 
of the tuning coil. N ote how the tappings are spaced 
round the former so that they do not com e too close 
to each other. This is done simply by allowing about 
an inch extra after each five turns has been wound on, 

before the twist is made in the wire.

IN  O UR N E X T  ISSU E  we will publish circuit symbols 
and how to interpret them, and also feature a Wave 
T rap Tuned Crystal Set fo r reducing interference (better 
selectivity) between stations.

(Advertisement)

SPECIALS!

The 4 in One Crystal Set Kit.

P a r t s  K4t co m p le te  .........................  £ 1  14 5
H e ad  p ho n es ...............................................  £ 1  19 11
A e r ia l  E q u ip m e n t  .................................. 7 8

T O T A L  ..............................  £ 4  2 0
C o s t o f b u ild in g  ( i f  r e q u ire d ) 10 6

£ 4  12 6

C h a s s is  o n ly  (b u ilt  re a d y  to go) £ 2  4 11

H .M .V . M a g n e t ic  P ic k  U p s . . . .  3 0 /-
E fc o  b a c k  of p a n e l D ia ls  B / C  or

D /W  (4 in s . x  3 ^ in s .) ...................  1 0 /-
2 G an g  M id g e t V a r ia b le  C o n 

d e n se rs  .00043 M fd . (M ic a  
d ia ie c t r ic )  ..................................................... 15/-

E n g lis h  G e rm a n iu m  f ixe d  C r y s 
t a ls  .....................................................................  12/6

M orse  Code P r a c t ic e  S e t  c o m 
p lete  w ith  b a t te r ie s  (w o rth  
7 0 /- ) .....................................................................  21/-

E le c t ro n  A e r ia l  W ir e  (d a m a g e d  
b u t O .K . )  .................... p e r 100 f t .  2 /-

P h il ip s  E le c t r i c  S h a v e r s  ..............  £ 7 /1 9 /6

LEVENSON'S RADIO Pty. Ltd.
226 P I T T  S T R E E T ,  S Y D N E Y .

G a m e s , H o b b ie s , N o v e lt ie s , an d  S lo t  M a ch in e  S p e c ia l is t s . E v e r y 
th in g  fro m  A  to  Z  in  R a d io  a t  S a n e  P ro f it  P r ic e s .  P h o n e  M2525 
an d  2526-7. G oods fo rw a rd e d  C .O .D . P o st  o r R a i l  o v e r  1 0 /- . 
( C .O .D .  R a i l  w ith in  N .S .W .  o n ly ; no t in t e r s t a t e ) .

E n g lis h  D u x  M o v ie  P ro je c to r  
w in d -u p  m e c h a n is m , and  b a t 
t e r y  o p e ra te d . A n y  y o u n g s te r  
ca n  o p e ra te  it , £ 3 /1 0 /3 . B t y s . ,  
1/8 e x t r a .  F i lm s ,  2/11 e a . ( la rg e  
v a r ie t y ) .  A dd  1 /- p o s tin g .

E n g lis h  S p o rts  B in o c u la r s  a d 
ju s ta b le  fo c u s , p re c is io n  g ro und  
m a tc h e d  le n se s , 34/6 . A d d  1/- 
p o stin g .

E D  M K11 2 cc . D I E S E L  E N G IN E  
(a s  i l lu s t r a t e d ) .  S u ita b le  fo r 
m odel a e ro s , c a r s ,  b o a ts , £ 7 . 
A lso  E D  “ B E E ”  M K 1 , £ 5 / 5 / - ,  
E D  M K111 £ 9 / 1 5 / - , M I L L S  .75 
£ 5 / 7 / 6 , M I L L S  1.3 £ 6 /1 6 /9 , 
M I L L S  2.4 £ 8 /8 /1 0 .

I t a l ia n  “ C o m e t”  C a m e ra , b u ilt-  
in  v ie w - f in d e r , t im e  e x p o su re , 
v a r ia b le  fo c u s . T a k e s  16 p ic tu re s  
on 127 f i lm . C o m p le te  w ith  s t ra p , 
a ll m e ta l c a s e . B e a u t i f u l ly  m ad e , 
59/6, A d d  1/3 p o s tin g .
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The “R. & E.” Amateur Television Project 
for Home Construction

v /
PA R T II I

T H E  T IM E -B A S E  C IR C U IT S IN  D ET A IL

The tw o tim e-bases a re  v ery  s im ila r to  th e  sim ple 
saw -to o th  g en e ra to rs  used in oscilloscopes, and  w ill 
no doubt be fa m ilia r  to m any  read e rs . They both  
em p loy  g as triodes, and  excep t fo r  one o r two sim ple 
m odifications, have c ircu its  iden tica l w ith  the  one 
used in m ost ’scope tim e-bases of th is  n a tu re . The 
f r a m e  c ircu it is th e  sim pler of th e  tw o, and  so w ill 
be described first. The tubes in the top row  of th e  
•complete c ircu it d iag ram  a re , fro m  le f t to  r ig h t, 
V I, V2, and V3 o f th e  block d iag ram . The le ft-hand  
6SN 7 is the  m u ltiv ib ra to r, w ork ing  on 50 c /sec ., th e  
EN31 is th e  saw -too th  g en e ra to r  p roper, w hile th e  
rem ain in g  6SN7 is th e  p a rap h ase  am plifier w hich 
am plifies the  saw -too th  and  feeds i t  to th e  Y p la te s  
o f th e  C.R.T. I t  w ould p e rh ap s be b es t to  describe 
th e  g as-tu b e  c ircu it first, since th is  is th e  fu n d a
m en ta l p a r t  o f the a rran g em en t.

The EN31 is provided w ith  a  p la te  series re s is to r  
o f 500k., and a condenser o f 1 uf. from  p la te  to  
e a rth . The cathode is b iased  positively  by m eans of 
a vo ltage  d iv ider ne tw ork  fro m  H.T., consisting  
o f a 75k. and  a 10k. re s is to r  in series. This, w ith  
an  H.T. supply  of 300 vo lts, m akes th e  cathode 
app ro x im ate ly  35 vo lts positive w ith  resp ec t to 
e a r th , and since th e  contro l g rid  is a t  e a r th  po ten 
tia l, ow ing to  its  25k. leak  re s is to r  being connected 
d irec tly  to  ea rth , th is  is equ ivalen t to  a  nega tive  
g rid  b ias of th e  sam e am ount, nam ely  35 volts. In 
th e  usual g as-tu b e  saw -too th  o scilla to r, th e  nega tive  
g rid  b ias is u sua lly  much sm alle r th a n  th is, so th a t  
th e  sdm e c ircu it is able to  ac t as a se lf-ru n n in g  saw - 
to o th  oscillator. In  th is case th e  m echanism  is  as 
follow s: W hen th e  H.T. is firs t sw itched on, th e  
p la te  condenser com m ences to  charge  th ro u g h  th e  
500k. re s is to r, and since th e  p la te  o f th e  valve is 
connected d irec tly  to  th e  condenser, th e  p la te  v o lt
age  rises a t  the saijie ra te  as th e  condenser charges. 
W hen th e  s tr ik in g  vo ltage  of th e  valve is reached, 
i t  suddenly ionizes and s ta r ts  to  conduct, rap id ly  
d isch a rg in g  th e  condenser and  giv ing  th e  fly-back 
p a r t  of th e  saw -too th . B ut in  th e  p re sen t c ircu it, 
th e  n eg a tiv e  g rid  b ias is so h igh  th a t  even w hen 
th e  condenser is fu lly  charged  to  th e  300 vo lts  of 
the H .T. line, th e  s tr ik in g  vo ltage  of th e  g as  tube  
is no t reached and th e  flyback does no t occur. The 
c ircu it w ill th u s n o t osc illa te  on its  own account, 
and  m u s t be forced to  s t a r t  conducting, to produce 
th e  flyback. I t  is here  th a t  th e  tr ig g e rin g  osc illa to r 
com es in. The m u ltiv ib ra to r oscilla tes a t  ap p ro x i
m ate ly  50 c/sec., and produces a square-w ave a t  
th is  frequency . T his square-w ave is fed to  th e  g rid  
o f th e  g as  tube  th ro u g h  a  sh o rt-tim e-co n stan t d if
fe re n tia tin g  circu it, consisting  of th e  0.02 uf. coup
ling  condenser and  th e  25k. g rid  leak. T his t r a n s 

fo rm s  th e  square-w ave o u tp u t of th e  m u ltiv ib ra to r 
in to  a  series o f a lte rn a te  positive and negative  
pulses, w hich a re  applied  to th e  g rid  o f th e  EN3X. 
N ow  w hile th e  p la te  condenser o f the  g as  tube is 
c h a rg in g  up, the  g rid  o f th is  tube receives a  sh arp  
positive pulse of abou t 50 volts am plitude, so th a t  as

soon as th is  comes along, th e  g as  tu b e  is fo rc ib ly  
b ro u g h t to  its  c ritica l vo ltage, and  i t  s trik es , d is
ch a rg in g  th e  condenser, and  causing  th e  flybacks. 
As soon as  th e  condenser is d ischarged , the p la te  
vo ltage  on th e  g as tube is so low  th a t  i t  goes ou t, 
and  is unable to  conduct ag a in  u n til tr ig g e re d  once 
m ore by  th e  n e x t positive pulse on th e  grid . B u t 
in  th e  m eantim e, th e  condenser has been ch a rg in g  
again , g iv ing  the  fo rw ard  s troke  o f the  saw -too th .

I I

Fig. 4.— W aveform s to be found in the frame time-base 
circuit.

T hus, i t  can  be seen th a t  by  th e  sim ple m odifications 
of b ias ing  th e  g as tube  so heav ily  th a t  i t  w ill n o t 
p erfo rm  free  oscillations, and then  m aking  it  con
d uc t only a t  tim es governed by th e  positive pu lses 
se n t to  its  g rid , we have tran sfo rm ed  th e  c ircu it 
in to  a tr ig g e re d  tim e-base, w hich can ru n  a t  one 
frequency , and  one frequency  only— nam ely  th a t  
o f the tr a in  of pulses provided by  th e  m u ltiv ib ra to r. 
A lso, should th e  m u ltiv ib ra to r stop  osc illa ting  fo r  
any  reason, th e re  w ill be no tim e-base  o u tp u t from  
th e  gas tube. The frequency  of the  saw -too th  is 
rig id ly  controlled, th e re fo re , and is no t affected by 
th e  value of th e  p la te  condenser, o r th a t  of th e  
series p la te  re s is to r. A ll these  do is to  contro l th e  
am plitude and lin ea rity  of th e  saw -too th . By in 
creas ing  these  com ponents to  h igh  values, as has
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bpen done here , i t  is ensu red  th a t  the  condenser 
charges to  only a sm all frac tio n  of th e  available 
300 vo lts  before th e  tube  is forced  to  conduct, and 
as a re su lt, only th e  first, a lm ost lin ea r po rtio n  of 
th e  condenser’s ch arg in g  curve is used. Since th e re  
is an  am plifier fo llow ing th e  saw -too th  g en e ra to r, 
th e re  is no n ecessity  fo r  a  saw -too th  of la rg e  
am plitude, so th a t  we can  ob tain  the  advan tage  
of im proved lin ea rity , a t  th e  expense of sm all 
am plitude.

T here a re  one o r tw o po in ts abou t the  c ircu it th a t 
have no t y e t been m entioned, and w hich read e rs  
m ay  w ish to  have explained. F o r instance , w hy are  
th e  g rid  leaks o f the  m u ltiv ib ra to r re tu rn e d  to  H.T. 
positive in s tead  of to  e a r th , as is m ore usual, and 
w h a t is th e  purpose of th e  15k. g rid  s to p p er in 
th e  EN 31 c ircu it?

I t  is' found th a t  if  th e  g rid  leaks of a m u ltiv i
b ra to r  a re  re tu rn ed  to  H .T .+  in s tead  o f to  ground, 
th e  frequency  s ta b ility  is m uch im proved. T his is 
because th e  tim es w hen th e  m u ltiv ib ra to r flips from  
one condition  to  th e  o ther, a re  m uch m ore positively  
contro lled  if  th e re  is a  s lig h t positive b ias on the 
valves. It' m ig h t ap p ea r a t  firs t th a t  th e  g rid s  a re  
being  w orked w ith  a  positive b ias equal in  value 
to  the  H.T. vo ltage, b u t such is n o t th e  case. The 
reason  is th a t  w hen th e  valves d raw  g rid  cu rren t, 
a s  th ey  m ust do, th ro u g h  th e  1 m eg. g rid  leaks, a 
la rg e  nega tive  g rid  vo ltage  is b u ilt up w hich a lm ost 
com pletely  coun te rac ts  th e  positive vo ltage . A s a 
re su lt, th e  g rid s canno t go m ore th a n  a fra c tio n  of 
a  vo lt positive even d u ring  the  po rtion  o f th e  oscil
la tio n  cycle w hen th e ir  own valve is conducting, 
and, o f course, d u ring  th e  o th e r h a lf  cycle the  tube 
is cu t off in  any  case.

A glance a t  F ig . 4, w hich shows th e  w ave-form s 
w hich occur in th e  c ircu it, shows th a t  as well as the 
positive pulses, a t  m u ltiv ib ra to r frequency , fed  to 
th e  EN31 grid , th e re  a re  also n eg a tiv e  pulses fed 
to th e  grid . These occur a lm ost exac tly  half-w ay  
th ro u g h  th e  tim e-base  stroke , w hen th e  g as tube 
is cu t off. As a re su lt, th e y  have no effect a t  all 
on th e  opera tion  of th e  c ircu it, and can be ignored. 
Since, also, th e  positive pu lses provided a t  th e  g rid  
a re  o f g re a te r  am plitude  th an  th e  p erm an en t 
nega tive  b ias on th e  cathode, these  pu lses m ust 
d rive th e  gas tu b e ’s g rid  positive, and  m ust, th e re 
fo re , catfse g rid  c u rre n t to  flow. The purpose of the 
15k. g rid  s topper is th e re fo re  to  lim it th is  g rid  
c u rre n t to a sa fe  value  th a t  w ill n o t dam age the 
tube. A gain  because of th e  g rid  cu rren t, th e  ap p e a r
ance o f th e  pulses a t  th e  g rid  is a s  show n on' F ig.4. 
I f  th e  EN31 w ere rem oved from  its  socket, the 
positive and  nega tive  pulses w ould be found to  be of 
th e  sam e size, so th a t  th e  reason  fo r  th e  positive 
ones ap p ea rin g  sh o r te r  in am plitude in  th e  actua l 
w ork ing  c ircu it is th a t  th e  rem ain in g  portions a re  
rem oved  w hen g rid  c u rre n t flows in  th e  g as tube .

I t  w ill be seen th a t  in series w ith  th e  cathode 
lead  of th e  g as  tube  th e re  is a 250-ohm re s is to r  
T h is is p u t th e re  to  enable  a pulse to  be genera ted , 
w hich can be used fo r  b lack ing  ou t th e  flyback of 
th e  v e rtica l tim e-base . The EN31 conducts only 
d u rin g  th e  flyback, and so a t  th is  tim e th e re  is a 
positive p o ten tia l developed across th e  250-ohm 
res is to r. T his p o ten tia l la s ts  only as long a s  th e  tube 
is conducting, and so fo rm s the sh o rt positive pulse 
illu s tra te d  in  F ig . 4. T his pulse is am plified by  the 
f irs t  section  of the  ECC35, and  fed  to  th e  g rid  of 
th e  second section, w hich ac ts  as a cathode fo llow er 
o u tp u t valve fo r  th e  pulse. In  th e  process th e  pulse

is, o f course, tu rn ed  into a nega tive  one, because  
o f the  p hase-reversing  ac tion  of the am plifier valve,, 
i t  can th en  be fed  to  th e  g rid  of th e  cathode ra y  
tube, causing  the tra ce  to  d isap p ea r fo r  the  d u ra tio n 1 
of the  pulse, and  th u s fo r  the du ra tio n  of th e  fly
back, w hich no longer appears .
The second 6SN7 is a  s tra ig h tfo rw a rd  p a rap h ase  
am plifier w hich ra ise s  th e  fram e  saw -too th  o u tp u t ' 
to  a h igh  enough vo ltage  fo r  sw inging th e  deflection 
p la tes , and  a t  th e  sam e tim e  provides a push-pulL’ 
p a ir  of deflection vo ltages so th a t  th e  p la te s  can 
be fed  in a  balanced m anner. T here is, u n fo r tu n 
a te ly , a  s lig h t e r ro r  on th is  p a r t  o f th e  d iag ram . 
T he le ft-h an d  h a lf  of th e  valve feeds th e  Y1 deflect
ing  p la te , and a t  th e  sam e tim e supplies in p u t 
vo ltage  fo r  th e  g rid  o f the r ig h t-h an d  half. The 
g rid  of th e  la t te r  h a lf  is connected to  a vo ltage  
div ider show n as being m ade up of tw o 1 meg. 
re s is to rs  in series. The e rro r  is th a t  th e  low er of 
these  re s is to rs  should have been show n as a p o ten 
tiom eter, w ith  the g rid  of th e  valve a ttach ed  to the 
m oving arm . This m akes a ba lanc ing  contro l w hich 
enables the o u tp u t of bo th  halves to  be m ade equal, 
and once se t, th is  contro l can  e ith e r be replaced 
w ith  tw o re s is to rs  o f the  co rrec t va lue, o r else le f t 
in  position  as a p re -se t ad ju s tm en t. I t  w ould also 
be advisable to  m ake th e  1 m eg. g rid  re s is to r  of 
the  le ft-h an d  h a lf  of th e  6SN7 a p o ten tiom eter, to 
ac t as an  o u tp u t control.

The c ircu it fo r  th e  line tim e-base is exac tly ' 
s im ila r in  p rincip le to  th a t  of the fram e  c ircu it, bu t 
d iffers in .d e ta il ow ing to  th e  necessity  fo r  g e n e ra t
ing  a  saw -too th  a t  a  fa ir ly  h igh  frequency . F o r  our 
300-line p ic tu re , th e  line frequency  w ill have to  be 
300 tim es th e  fram e  frequency , w hich w orks ou t to
15,000 c /sec . Now, a saw -too th  of any  frequency  
canno t be am plified w ith o u t d is to rtio n  un less the 
am plifier concerned h as a response  up to a t  le a s t te n  
tim es th e  fund am en ta l frequency  of th e  saw -too th . In  
th e  case of th e  fram e  saw -too th , th is  does n o t p re sen t, 
any  difficulty, because ten  tim es 50 c /sec . is only 
500 c /sec ., and o rd in a ry  resistance-coupled  am p li
fiers w ill do m uch b e tte r  th a n  th is  w ithou t th e  
s lig h te s t p recau tions to  p reserve  h ig h -frequency ' 
response. F o r  the line tim e-base, how ever, th e  s i tu a 
tion  is ra th e r  d ifferent. A n o rd in ary  res is tan ce- 
coupled triode  s tag e  has usua lly  s ta r te d  to  show 
d is tin c t signs of fa llin g  off even below  15,000 c /sec .,, 
so th a t  such an  am plifier w ould be qu ite  useless fo r 
am plify ing  a  saw -too th  of th is  frequency . I t  is,., 
th e re fo re , necessary  to  use pentodes fo r  am plifica
tion , and  in  o rd e r th a t  th e  response  shall be 
reasonab ly  fla t up to  a t  le a s t 150 k /sec ., i t  w ill 
be necessary  to  app ly  sem i-w ide-band techniques. 
In  o u r case, th is  am oun ts to  (a ) u sing  a p a ir  of 
high-G m  pentodes in th e  p a rap h ase  am plifier s tag e , 
ra th e r  th a n  triodes, and fo r th is  we have chosen the 
ubiqu itous 6AC7, and (b) lim iting  the  p la te  load ' 
rtesistors to a low value  so th a t  th e  frequency  
response w ill be wide enough. A d iffe ren t ty p e  o f  
p a rap h ase  am plifier is used, too, in w hich th e  phase: 
in v e rtin g  tube is excited  from  the unbalanced signal 
vo ltage  to  be found across a  com m on cathode 
res is to r.

The o th e r m ain  po in t of difference is th a t  we no- 
longer use a  m u ltiv ib ra to r as the con tro lling  oscil
la to r  fo r  th e  line gas tube. The reason  fo r th is  is 
th a t  to  g e t a re a lly  good sh arp  square-w ave from : 
a  m u ltiv ib ra to r a t  15,000 e /sec . w ould itse lf  neces
s ita te  th e  use of tw o pentodes, also w ith  low load!

Continued on Page 30
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g r id  v o ltage  w ill cause a g re a te r  con tro l tube  
c u rre n t change and hence a g re a te r  ch a n g e ,in  pass 
tu b e  b ias. Thus, sm aller a ttem p ted  o u tp u t vo ltage  
excu rs ions w ill be corrected .

The b a tte ry  o r VR tube  m a in ta in s th e  cathode of 
th e  contro l tube  a t  a  c o n stan t vo ltage  above ground, 
.and th u s  provides a  s tan d a rd  re fe rence  vo ltage  to  
w hich v o ltage  fluc tuations a t  th e  o u tp u t div ider 
( R l)  a re  com pared. The v o ltage  a t  th e  g rid  of th e  
con tro l tube is the difference betw een th e  vo ltage  
.a t  th e  o u tp u t b leeder tap  and  th e  re fe ren ce  b ias 
vo ltag e  provided by  the  VR tube. T his difference 
v o ltag e  se ts  th e  “ta r g e t” vo ltag e  to  w hich th e  
sup p ly  reg u la te s . By chang ing  th e  o u tp u t b leeder 
ta p  w ith  a  p o ten tiom eter a t  R l ,  th e  re g u la te d  o u t
p u t  v o ltage  o f  th e  supp ly  m ay  be ad ju s ted  w ith in  
•certain  lim its .

s tan d a rd  design  only in  th a t  considerab ly  m ore 
vo ltage  th a n  th e  requ ired  o u tp u t v o ltage  m u s t be 
provided since th e re  is an  appreciab le  m inim um  
vo ltage  drop across th e  re g u la to r  tube. U sually  
th e  u n reg u la ted  section  of th e  supply  m u s t fu rn ish  
from  50 to  200 vo lts  m ore th a n  th e  desired  reg u la ted  
ou tpu t.

F o r  a  sam ple design, le t  us suppose th a t  a  re g u 
la ted  o u tp u t o f abou t 300 vo lts  a t  75 m illiam peres 
is requ ired  fo r  a g en e ra l u ti li ty  supply. The p ra c 
tica l c ircu it f o r  such a  supp ly  is show n in F ig . 3. 
K now ing th e  c u rre n t req u irem en t, a  su itab le  pass  
tube m ay  be selected  fro m  T able 1. A ny triocle o r 
triode-connected  pen tode capable of p ass in g  th e  
requ ired  c u rre n t a t  a reasonab le  v o ltage  drop m ay  
be em ployed. “T ubes m ay  read ily  be used in  p a ra lle l

R l, R5, R6, see tex t.
R2, 0.5 m eg., 1 w a tt.
R3, 12k. 5 w a tts .
R4, 18k. 5 w a tts .
L I, 8H. 100 ma.
V I, 6A3, V2, 6SJ7, V3, VR150, V4, 5U4G.

Sum m arized  briefly, th e  action  of th e  electronic 
^ regulator o f F ig . 2 is as fo llow s: The position  of 
th e  b leeder tap  on R l de term ines th e  ou tp u t v o lt
a g e  level to  w hich th e  supply  w ill reg u la te . I f  the 
vo ltage  across the b leeder a tte m p ts  to  rise  above 
th a t  level, th e  b ias on the  contro l tube  (V2) be
com es m ore positive, causing  i t  to  d raw  m ore c u rre n t 
th ro u g h  its  load re s is to r  (R 2). The increased  cu rren t 
th ro u g h  R2 causes th e  g rid  of th e  reg u la tio n  tube  
(V I) to  be driven  m ore negative , w ith  the re su lt 
t h a t  th e  res is tance  of th e  re g u la to r  tu b e  increases 
:sufficiently to  p rev en t th e  o rig ina l a ttem p ted  excur
sion of o u tp u t vo ltage  and  re tu rn  i t  to  th e  reg u la ted  
level. I f  th e  o u tp u t v o ltage  a tte m p ts  to  decrease, 
th e  sequence of even ts is exac tly  opposite. The 
ac tion  is p rac tica lly  in s tan tan eo u s , so th a t  excu r
sions a re  corrected  fo r w hile s till v e ry  sm all.

PR A C TIC A L D ESIG N  C O N SID ER A TIO N S
W ith  a  w ork ing  know ledge , of th e  functions of 

a ll com ponent p a rts , the  design o f reg u la ted  pow er 
su p p ly  equ ipm ent is no m ore com plicated  th a n  
t h a t  o f o th e r elec tronic c ircu itry  usually  designed 
a n d  constructed  by th e  user.

A s w ith  any  pow er supply  design, th e  f irs t step  
is  to  de term ine  the designed o u tp u t v o ltage  and 
c u rre n t requ irem en ts. T his p erm its  the selection  of 
th e  p ro p e r pow er tra n sfo rm e r, filte r com ponents, 
.and  p ass  tube. The supply  section  differs from

C l, 0.25 uf. 600v.

C2, 8 uf. 450v. electro.

T l,  550-0-550v., 100 ma., 5v. 3a., and  6.3v. 1 a.

T2, 6.3v. la .

w here g re a te r  c u rre n t is requ ired  or w hen g re a te r  
p la te  d issipa tion  is needed. Special types, such a s  
the 6AS7 w hich w as designed fo r  pass tube  app lica
tions, a re  also availab le . F o r  our p re sen t design, a  
sm aller tube such as the  2A3 o r its  6.3 v o lt equiv
a len t, th e  6A3, w ill suffice.

The pow er tra n s fo rm e r and filte r choke m u s t be 
conservatively  ra te d  fo r th e  fu ll load cu rren t. O ther
w ise, th e  reg u la tio n  of th e  supply  w ill be poor. The 
requ ired  vo ltage  ra t in g  fo r  th e  tra n s fo rm e r  is de
term ined  by finding th e  sum  of th e  vo ltage  drops 
around  th e  c ircu it fo r  th e  condition of m axim um  
o u tp u t v o ltage  and cu rren t. The drop across th e  
pass tube is m inim um  fo r  m axim um  o u tp u t vo ltag e  
and m ay  be found  by re fe rr in g  to  th e  p la te  ch a rac 
te r is t ic  curves fo r  th e  pass tube  being  used. F o r 
the 6A3 used in  th e  p re sen t design, th e  m inim um  
tube drop fo r  th e  requ ired  load c u rre n t is abou t 80 
volts a t  zero b ias. A ctually , som ew hat g re a te r  
values should be designed fo r  to  provide a m arg in  
fo r low line vo ltage  conditions. F o r th e  6A3, a 
m inim um  drop of 140 vo lts  is typ ica l. T hus, th e  
D.C. o u tp u t o f th e  supply  section  ahead  of th e  re g u 
la to r  m u s t be ab o u t 440 vo lts; 300 vo lts  fo r th e  
load and 140 m inim um  drop across' the pass tube. 
R eference to  the  rec tif ie r tube  o p e ra tin g  c h a ra c te r
istics w ill ind icate  th e  R.M.S. vo ltage ra t in g  of the 
pow er tra n s fo rm e r requ ired  to  supply  th is  vo ltage
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w hen a  single section  choke-input filte r is used. 
W ith  th e  5U4-G em ployed in th e  p re sen t design, and 
allow ing  sufficient m a rg in  fo r  v o ltage  drop across 
th e  choke, low line vo ltage , etc., a  tra n s fo rm e r 
de livering  550 vo lts  each side of c en tre -tap  a t  100 
m a. is indicated . The choke should also be ra ted  
a t  100 ma.

A t th is  po in t, hav ing  selected th e  pass  tube and 
determ ined  th e  ch a rac te ris tic s  of th e  un reg u la ted  
su p p ly  section, it  is w ell to  exam ine th e  pass tube 
o p e ra tin g  conditions to determ ine if  th e  allow able 
p la te  d issipation  is be ing  exceeded. The 6A3 is 
T ated a t  15 w a tts  m axim um  d issipation . A t full 
c u rre n t and vo ltage  fro m  th e  supply , th e  drop across 
th e  p ass  tube estim ated  above w as 140 volts. The 
p la te  d issipa tion  u nder th is  condition is 140v. tim es 
.075 am ps, o r 10.5 w a tts . The low v o ltage  lim it to 
w hich  th e  supply  can safe ly  be ad ju s ted  a t  fu ll

abou t — 30 vo lts, as indicated  by  th e  p la te  curves 
fo r th e  6A3. The p la te  load  re s is to r  (R2) is chosen 
to  be abou t equal to th e  p la te  re s is tan ce  o f the  
contro l tube. V alues betw een .47 and  .68 m egohm  
a re  typ ica l fo r  th e  6SJ7.

The by-pass capacito r, C l, is u sua lly  about .25 uf. 
I t  provides a  p a th  fo r 120 cycle ripp le  vo ltages and 
o th er h ig h  frequency  fluctuations betw een th e  re g 
u la ted  o u tp u t and th e  g rid  of th e  contro l tube.

The dropping  re s is to rs  R3 and  R4 a re  designed 
to  provide 150 vo lts  across th e  VR tube  a t  th e  8 ma. 
m inim um  c u rre n t requ ired  fo r reg u la tio n  and  to 
provide a tap  fo r  contro l tube screen  voltage. In  
com puting  the values of these  re s is to rs , th e  m in i
m um  u n reg u la ted  supply  o u tp u t v o lta g e ' m ust be 
used. A llow ing fo r  10 p e r cent, drop in line vo ltage, 
th is  w ould be 396 vo lts  in th e  p re se n t case. The re 
quired  drop is th en  396 m inus 150 o r 246 volts. A t .008

- 11"  -

TABLE I
TUBE TYPE CURRENT (M a.)
6AS7G 250

6 A3 75
2 A3 75

6B4G 75
6A5G 75
807 + 80
6L6 + 75
6V6 + 45
6F6 + 40
6Y6 +  I 60

+■ Screen connected to  plote through 
5 00  Ohm , 1 W alt res is to r

•current m ay  now  be determ ined , since th e  vo ltage  
, drop across th e  pass  tube, and hence its  p la te  d is
s ip a tio n , is m axim um  a t  the low est reg u la ted  ou tp u t 
vo ltage. The allow able drop fo r 15 w a tts  p la te  
d iss ip a tio n  is now  calcu lated  as 15 w a tts , .075 am p. 
o r  200 volts. W ith  a  to ta l u n reg u la ted  vo ltage  of 
440 v. available, th e  m inim um  reg u la ted  o u tp u t of 
th e  supp ly  is th u s  240 volts. By using  a  la rg e r  pass 
tu b e , o r severa l in  pa ra lle l, th e  ran g e  of reg u la ted  
v o lta g e  a d ju s tm en t can be ap p rec iab ly  extended.

The choice of a  contro l tube  is ra th e r  a rb itra ry . 
A lm ost any  pentode hav ing  a sh a rp  cut-off ch a rac 
te r is t ic  m ay  be used. The type  m ost freq u en tly  
em ployed in e lec tron ica lly  reg u la ted  supplies is the 
6SJ7 , w hich is chosen fo r  its  low cost, re ad y  avail
ab ility , and h igh  gain . M in ia tu re  ty p es  hav ing  
s im ila r ch a rac te ris tic s  m ay  be used in app lications 
w here space is a t  a  p rem ium . The 6SJ7 w ill do nicely 
fo r  th e  design under consideration .

A lthough  b a tte r ie s  m ay  be used fo r th e  source 
o f  con tro l tube  re fe rence  b ias vo ltage , th e  gaseous 
v o ltag e  re g u la to r  tube  is usually  p re fe rred . Tubes 
o f th e  “V R ” series give excellen t life and s tab ili
za tio n  in  th is  app lication . The choice of VR type, 
VR75, 90, 105, o r 150, depends on the u n regu la ted  
v o ltage  availab le  and th e  portion  of th is  w hich 
m u s t be rese rved  .fo r  drop across th e  load-bias 
re s is to r  (R2) and the  contro l tube. I t  is desirab le  
to  u tilize  the h ig h es t v o ltage  VR tube possible under 
th ese  conditions, . since th is  sub jec ts th e  g rid  of 
th e  contro l tube  to  a  la rg e r  po rtion  of o u tp u t v o lt
a g e  fluctuations. A VR150 is sufficient fo r  the  design 
be in g  discussed, since th e  b ias developed across R2 
"to reduce th e  o u tp u t vo ltage  to  m inim um  is only
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am pere  d ra in , the  to ta l res is tance  req u ired  (R3 and 
R4) is 246/.008 or 30,750 ohms. The po rtion  of th is  
res is tan ce  betw een th e  cathode and screen of th e  
contro l tube to  fu rn ish  a screen vo ltage  of 100 
volts should be lc.0/,008 or 12,500 ohm s. T hus the 
n ea re s t s tan d a rd  values o f 12,000 and  18,000 ohms 
w ill suffice fo r R3 and R4 respectively .

The to ta l res is tan ce  value fo r the o u tp u t b leeder 
is u sua lly  about .25 m egohm , m ade up of a  50,000 
w ire-w ound p o ten tiom eter fo r the  v o ltage  o u tp u t 
ad ju s tm en t and fixed carbon re s is to rs  (R5 and R6) 
above and below i t  to  com plete the to ta l. The exac t 
va lues of these  fo r any  p a rtic u la r  reg u la ted  supply 
a re  m ost easily  determ ined  experim en ta lly  by  sub
s titu tin g  a .25 m egohm  p o ten tiom eter tem p o ra rily  
in  place of R l, R5, and R6. Then, w ith  the supply  
opera ting , the se ttin g s  of th e  p o ten tiom eter ta p  fo r  
the m inim um  and m axim um  o u tp u t vo ltag es allow 

a b le  under fu ll load conditions can be determ ined . 
The p o ten tiom eter is th en  d isconnected and  the 
re s is tan ce  m easured  w ith  an  ohm m eter. The re s is 
tance  betw een the  slider position  fo r  low  voltage  
o u tp u t and the g round  end of th e  “p o t” is th e  value 
fo r R5. S im ilarly , th e  res is tance  m easured  betw een 
th e  slider se ttin g  fo r h igh  o u tp u t vo ltage  and th e  
“h o t” end of th e  po ten tio m ete r is th e  value of R6. 
The co rrec t value fo r R l is th en  R5 p lus R6 sub
trac ted  from  .25 m egohm .

C O N STRU C TIO N  
S tan d ard  pow er supply  w iring  p rac tices  apply  to  

all po rtions of the reg u la ted  supply  excep t the 
contro l tube section. Since th is tube  is ac tin g  as a 
h igh  g a in  D.C. am plifier, i t  is very  suscep tib le  to  

Continued, on Page 32
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This fo rm u la  also g ives a clue as to w h a t m u s t be 
dcno if  a less sensitive m e te r  is to be used. A ctually , 
th is  v. ill h a rd ly  be necessary  because w ith  the  values 
used in- the p re sen t design, th e  m axim um  allow able 
m e te r c u rre n t is a lm ost 3 m a., and  a 1 m a. m e te r 
has been specified. T his does m ean, though , th a t  if 
a  0-2 m a. m e te r w ere to  be used, the read in g s 
w ould still be lin ea r up to  fu ll scale, and slig h tly  
beyond. If, fo r exam ple, i t  w ere desired  to  use a 
0-5 m a. m ovem ent, th e  read in g s would be lin ea r 
only up to  3 ma. unless the  c ircu it w ere a lte red . 
F rom  fo rm u la  (2 ), i t  can be seen th a t  th e  p e rm is
sible m e te r c u rre n t is m ade g re a te r  if  V, th e  square- 
w ave in p u t vo ltage  is increased , and if R th e  load 
re s is to r  is decreased. H ow ever, it  would no t be 
possible to  m ake any  im provem ent ju s t  by a lte rin g  
th e  value of R, because th is  w ould also decrease V, 
th e  ou tp u t voltage. So th a t  if  R w ere decreased , the
H.T. vo ltage  w ould have to  be increased  so th a t  
th e re  w ould no t be a co rrespond ing  decrease in  V. 
A n o th e r w ay  c f decreasing  R w ithou t sensib ly  
affecting  V would be to  place a cathode fo llow er 
a f te r  th e  6V6 sq u are r tube. The o u tp u t im pedance 
of the  cathode fo llow er w ould th en  be of th e  o rder 
o f 500 ohm s, w hile th e  o u tp u t vo ltage  w ould rem ain  
a lm o st th e  sam e.

R E M A IN D E R  O F T H E  C IR C U IT
The rem ain d er of th e  c ircu it consists o f the 

pow er supply, and  the sw itch ing  a rran g em en ts  which 
allow  th e  m e te r to  have a num ber o f ran g es , and 
to  be co rrec tly  ca lib ra ted  on each range. The H.T. 
supply  is provided by a sm all pow er tra n s fo rm e r  of 
ap p rox im ate ly  210v. a side, a t  50 m a., rectified  by 
a  6X5. A sing le  section  condenser-inpu t filte r is 
used, and th e  fu ll H .T. v o ltage  is applied  to  th e  
cathode fo llow ers and th e  am plifier valve. The p la te  
and screen  o f th e  6V6, how ever, a re  supplied from  
a VR150 re g u la to r  tube. T his is necessary  because 
changes th a t  m ay  occur in  th e  H.T. vo ltage  applied  
to  th e  6V6 w ould a lte r  the o u tp u t vo ltage  V, and 
th u s change th e  m e te r read ing . The series re s is to r  
of 3000 ohm s in  th e  VR150 c ircu it w as found to be 
th e  r ig h t va lue  w ith  the  tra n s fo rm e r  used in  th e  
lab o ra to ry  version  of th e  m eter, bu t i t  does no t 
follow  th a t  th is  w ill be co rrec t fo r  a ll pow er t r a n s 
fo rm ers . In  prac tice , th is  re s is to r  should be m ade 
a  10-w att w ire-w ound ad ju s tab le , and its  value 
ad ju s ted  u n til th e  c u rre n t th ro u g h  th e  VR tube  is 
exac tly  lOma. This can  be m easu red  w ith o u t d is
tu rb in g  th e  c ircu it by m easu rin g  th e  vo ltage  across 
th e  200-ohm re s is to r  below th e  VR tube. W hen the  
tube is pass ing  10 ma. th e  vo ltage  should be ju s t  2 
volts. Inc iden ta lly , the purpose of th is  re s is to r, and 
its  connection to  the  diode c ircu it is to  e lim inate  the  
sm all m e te r read in g  th a t  w ould occur due to  con
ta c t  p o ten tia l in  th e  m e te r diode.

I t  w ill be no ted  th a t  a ran g e  sw itch  has been 
provided w hich no t only a lte rs  th e  condenser fe ed 
ing  the diode circu it, b u t also  changes a  series of 
p re -se t shun ts  across th e  m eter. These sh u n ts  a re  
used in c a lib ra tin g  the scales, and  th e ir  use w ill be 
described la te r .

We have no t y e t m entioned th e  purpose of th e  
cathode fo llow ers before  and  a f te r  th e  6J7 amplifier- 
tube. T he ir pu rpose  is to  en su re  th a t  w h a tev e r th e  
in p u t v o ltage  to  th e  in s tru m en t, th e  read in g  w ill 
be th e  sam e a f te r  the n ecessary  m inim um  in p u t h a s  
been passed. T hey  provide low -im pedance sources- 
to  feed  bo th  the- am plifier and th e  sq u a re r valves, 
and th e ir  effect is to  p reven t th e  g rid  cu rren t, w hich 
flows in  both  valves if  the  in p u t vo ltage  is large,, 
from  a lte rin g  th e  effective b ias on them . I f  th e  grid- 
c u rre n t is ab le to  build  up a  k ind of grid-leaK  bias,, 
a s  it  w ill do if  th e  g rid  c ircu it res is tances a re  high,, 
and the  source feed ing  th e  valves has a h igh  im 
pedance, a  d is tu rb in g  effect occurs. I t  is th a t  th e  
sq u are :w ave no lo n g er has top  and bottom  portions, 
of equal du ra tion . Then, th e re  is only som ew hat less, 
th an  h a lf  th e  square-w ave cycle d u ring  w hich th e  
condenser can d ischarge , and  if  th is  is the  case, th e  
lin e a rity  w ill be upset. The effect shows up as a. 
s lig h t change of m e te r read in g  w hen th e  input: 
frequency  is  k ep t c o n stan t’ b u t th e  in pu t v o ltag e  
is increased . T his is obviously to  be avoided, since  
we w ould n o t then  know  w hich in p u t vo ltage  g ives 
the  co rrec t m e te r read ing . The use of th e  ca thode 
fo llow ers reduces th is  effect to  neg lig ib le  p ro p o r
tions, and  a f te r  an  in p u t o f abou t 0.5 vo lts  is- 
reached, no fu r th e r  increase, up to  alm ost any  in p u t 
vo ltage (som e hundreds, in  any  case) has any  effect 
on the  m e te r read ing .

C A L IB R A T IN G  T H E  M ETER
Since th e  m e te r gives a lin ea r indication  of f r e 

quency, each ra n g e  w e m ay  include s ta r ts  from  zero.. 
N ow the  m ost accu ra te  p a r t  o f th e  m e te r’s sca le  
(and th is  applies to any  m e te r a t  a ll)  is from  h a lf 
scale to  fu ll scale, and below  half-sca le  the  accu racy  
is less. I t  is th u s  desirab le  to  have th e  ran g es  over
lapp ing  to  a considerable e x ten t, so th a t  any  f r e 
quency we m ay  have to  m easu re  can be found  a t  
le a s t from  one-th ird  scale to  fu ll scale. F o r  th i s  
reason , th e  ran g es  have a v e ry  generous overlap,, 
and a re  as fo llow s:—  0-100 c /sec ., 0-300 c/sec.„ 
0-1000 c /sec ., 0-3000 c /sec ., 0-10,000 c/sec ., and 
0-30,000 c /sec ., g iv ing  six  ra n g e s  in  all. I t  h as  been, 
found, though , th a t  th e  m e te r  is ju s t  as accurate; 
up to  a  top  frequency  of ab o u t 100 kc /sec ., so th a t  
i f  desired , e x tra  ran g es  m ay  be in se rted  to  accom 
m odate frequencies betw een 30 and  100 kc/sec .

I t  is qu ite  an  easy  m a tte r  to  w ork ou t the  th e o r
e tica lly  req u ired  values of th e  condensers, to  give: 
th e  desired  fu ll-sca le  read ings. T his can be done 
from  E quation  (1) if the o u tp u t vo ltage  o f th e  6V6'. 
is a ccu ra te ly  know n; how ever, th is  is a  difficult 
th in g  to  m easure  accu ra te ly , so th e  b e s t th in g  to  do> 
is to assum e an  ou tp u t vo ltage , V, of 125 volts,, 
w hich w ill n o t be f a r  ou t. The requ ired  condenser 
va lues a re  th e n  w orked ou t, and th e  nom inal v a lu es 
in se rted  in  th e  c ircu it. T hen w hen know n freq u en 
cies a re  applied  to  the  m eter, co rresponding  to  the- 
desired  fu ll-sca le  read in g s, i t  is possib le to  see 
w hether th e  m e te r reads below  or above th e  scale. 
I f  s lig h tly  above, no change need be m ade in  t h e  
condenser value fo r  th a t  ran g e . The ca lib ra tion  i s
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th e n  com pleted sim ply  by ad ju s tin g  th e  m e te r sh u n t 
t h a t  is in c ircu it u n til exac tly  fu ll scale is indicated . 
T hen , since the m eter indication  is lin ear, no fu r th e r  
ca lib ra tio n  is needed fo r  th a t  range . Should th e  
m e te r read  less th a n  fu ll scale w ith  th e  sh u n t in  
th e  m axim um  res is tan ce  se ttin g , and  th e  requ ired  
freq u en cy  fed  in, th en  sm all am ounts o f capacity  
a r e  added to  th e  condenser un til th e  read in g  is 
in c reased  to  s lig h tly  above , fu ll scale. Then, the 
am oun t is b ro u g h t into ac tion , and th e  fu ll scale 
T eading se t up. Of course, in  o rder to  ca lib ra te  th e  
m e te r , a  source of know n frequencies w ill have 
to  be availab le , so th a t  i t  w ill be n ecessary  to beg, 
borrow , o r s te a l an  accu ra te ly  ca lib ra ted  audio 
s ig n a l g e n e ra to r  fo r  th e  purpose.

M EC H A N IC A L D ESIG N

T here  is no th in g  a t  a ll c ritica l abou t th e  lay -ou t 
•of th is  in s tru m en t, and bu ilders m ay  p lease  th em 
selves ju s t  w h a t fo rm  th e y  build  th e  u n it up in, 
a s  long as o rd in a ry  and reasonab le  p recau tions 
a r e  tak en . I t  is, o f course, necessary  to  keep th e  
•output o f th e  6V6 fro m  being too close to  th e  in p u t 
o f  th e  in s tru m en t, since th is  could cause se lf
osc illa tion , b u t th is  is th e  only rea l p recau tio n  th a t  
n eed  be taken . I t  is adv isab le  to  have a  sep a ra te  
e a r th  p o in t fo r  each s tag e , especially  if  i t  is 
•expected to  ex tend  the  read in g s  up to  100 kc/sec ., 
b u t if  no rm al construc tiona l p rac tice  fo r  audio 
am p lifie rs  is used, no troub le  w ill occur, and  the 
r e s u l t  w ill be found an easily  bu ilt, and  v e ry  usefu l 
in s tru m en t.
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HAM ACTIVITIES
C onducted by 

J. A. HAM PEL, VK 5BJ

M AIN topic o f conversation between Amateurs, on and off the air these days is that magical 
zvord “conditions." Sometimes blamed fo r  any o f the many “QSO  stoppers,” even down 

to power leaks, this time conditions certainly take the blame for the poor number o f stations, 
D X  and local, that can be worked 100%.

M ost QSO’s these  days fo ld  up ju s t  as th in g s a re  
g e tt in g  in te re s tin g — and th e  ex p erts  say  th in g s  w ill 
w orsen  yet!

A  good guide to  w orld  conditions on all bands 
is g iven d u ring  th e  R adio A m a teu rs’ P rog ram m e 
b ro ad cas t by the chain of “Voice of A m erica” s ta 
tions each Sunday  a t  1915 h rs . E .A .S.T.

B est recep tion  here  in  VK is provided by the 
H aw aii re lay  o p e ra tin g  on 6140 kc. and  9540 kc. 
The b e s t m eans of keep ing  in form ed on A m ateur 
R adio  ‘ po litics” and  g enera l in te rn a tio n a l new s is 
to  tune  to  th is  session each Sunday. Inciden tally , 
th e ir  p red ic tions a re  uncannily  accu ra te .

CALLING C.Q.
I t  is g ra tify in g  to  h e a r the com m ents on th is  

pub lica tion  u nder i ts  new  m anagem en t and also 
th e  rem ark s  on th is  H am  session. H ow ever, I ’m 
now  down to  th a t  one staunch  re p o r te r  5CH a t 
M t. G am bier, who never m isses w ith  a  m onthly  
b a tch  of new s. YOU can help m ake these  m onthly  
no tes  a com plete and  accu ra te  guide to  cu rren t 
A m a teu r affa irs  by fo rw a rd in g  new s from  your 
d is tr ic t.. P rom ises a re  v ery  s tim u la tin g , b u t a re  
•only o f any  m a te ria l use, w hen fulfilled.

EMERGENCY v . S/TAX
B ig g est blow  to all A m ateu rs  w as th e  recen t 

an n o u n cem en t b a rr in g  th e  Sales T ax  exem ption on 
goods used fo r  tra n sm itt in g . No doubt y o u r local 
club a n d /o r  local In s titu te  division w ill be quick 
to  ta k e  up th e  m a tte r  and  every  H am  should p ress 
fo  ra c tio n  in  th is  m a tte r . Is  H am  radio a luxu ry?

The m ost dem ocratic  o f a ll hobbies w hich can be 
-conducted w ith  th e  cheapest and  s im p lest g e a r or 
th e  m ost expensive, th is  la t te r  case u su a lly  only 
occurs w here th e  s ta tio n  is to  provide re liab le  
service^— such as, th e  a u th o ritie s  look fo r  in  tim e 
•of em ergency  L e t us— and officialdom— not fo rg e t 
th e  recen t w ork  in  th e  N .S.W . floods, th e  B ushfire 
N e tw o rk s, th e  countless tim es A m ateu rs  have been 
-able to  fill a  b reach  in  com m unications and  th e  
th o u san d s  o f tra in e d  o p e ra to rs  a lw ays availab le  
f o r  n a tio n a l service a t  a  m om ents notice. I t ’s a 
c a se  of ac t now or never.

N ew s of the various S ta te s  p a r ts  p layed  in  th e  
W .I.A . N atio n a l F ield  D ay has been very  scan t, b u t 
in  VK5 a very  successful day  w as held. M ore of a 
social success th an  an  op e ra tin g  day, all those who 
a tten d ed  th/oroughly enjoyed them selves a t  -this 
d ay ’s ou ting  a t  th e  beach. P opu la r conception of 
fu tu re  days is th a t  both  a social and an  op e ra tin g  
day  be held each year. A move is a lread y  being 
m ade to a rra n g e  a field day  in  a coun try  cen tre  
la te  in th is  year. One lesson has been le a rn t— lack 
of pub lic ity  can b reak  all effo rts to  m ake th ese  days 
a success. T here should be m ore co-operation  be
tw een  S ta te s  in adv is ing  th e ir  p lans. The sam e 
co-operation  could have clinched a recen t VK3-VK5 
tw o m e te r contac t, b u t because of lack  of p re p a ra 
tion  the  boys spen t m ost o f th e ir  tim e search ing  
fo r  each o th er on 40 to a sce rta in  th e  p lans m ade in 
the o th e r S ta te . U n fo rtu n a te ly , th e  b reak  th rough  
w as only one w ay. S im ilar m isunders tand ings have 
o ften  occurred  in th e  p a s t, som etim es w ith  reg a rd  
to  con tes ts ; th e  A m ateu r R adio pages of 
“A U S T R A L IA N  R AD IO  AND E L E C T R O N IC S” 
are  a t  th e  d isposal o f societies, clubs and o rgan ising  
com m ittees to publicise th e ir  ac tiv ities so preclude 
th e  possib ility  of such recu rrences by fo rw ard ing  
your p lans, etc., to  th e  usual address.

AROUND THE SHACKS
3FT  has been p lay in g  abou t w ith  h is 807 m odu

la to r  to  g e t i t  to  his sa tisfac tion . Ju d g in g  by his 
s ignal N orm  has i t  w o rk ing  r ig h t now .— .— . 5BF 
has rep laced  h is 814 final w ith  a MC150, an  old 
ty p e  tube w hich s till has possib ilities up to  th e  
100 w a tt  m ark  .— —. 3A BP certa in ly  g e ts  around  
•—th is  tim e a  tr ip  b ro u g h t a  g lim pse down VK1 
day  on M acquarie Is lan d ; Bud’s a  chap you can 
expect to  deliver you r QSL card  personally ! .— .— .

The num ber one 50 me W .A.S. certifica te  now has 
p ride  of place in  th e  5LC shack. Les lite ra lly  
haun ted  the  six  m e te r band u n til th a t  coveted aw ard  
cam e h is w ay  .— .— . 5EN  has done th is  po rtab le  
business p roperly— a  r ig  is now in s ta lled  ou t a t  
A rw ak u rra  in th e  m id -north  coun try  of VK5. E rn  
is sending ou t special cards fo r con tac ts m ade from  
th is  QTH w hen he is on m ost w eekends .— .— . 
3A J1 cam e A delaide w ay  recen tly  and  th re a te n s  
to  re tu rn  sho rtly . A nyw ay, John  p rom ises to  b rin g  
som e d isposal g e a r  n e x t tr ip  .— .— .

Continued on Page 27
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RADIO VALVES
W e  h a v e  la r g e  s to c k s  o f a l l  ty p e s  of 
R a d io  V a lv es . B e lo w  a r e  l i s te d  so m e  
o f th e  “ h a r d  to  g e t ”  ty p e s  w e  h a v e . 
V C R 97— 6in. C a th o d e  R a y  T u b e  38/6 
5 B P 1 -  5 n C a th o d e  R a y  T u b e  . .  37/6 
2X2 -R e c t i f ie r  fo r  O sc illo sc o p e  . . 15/6 
884 - -G a s  T r io d e  fo r  O sc illo sc o p e  28/- 
866JR- H e a v y  D u ty  R e c t i f ie r  . .  24/-
6J6 -T w in  T r io d e  .............................  25/-
CAG7- -H F  P e n to d e  .................. • ••• 27/6
GAC7-1852— T e le v is io n  A m p lif ie r

P e n to d e  ..............................................  25/9
<iF6 m e ta l— O u tp u t  P e n to d e  .........  18/9
6F7 T r io d e , P e n to d e  ..................... 23 /3
6L7 M ix e r  ............................................  21 /3
12A6— B eam  P o w e r  A m p lif ie r  . . 19/-
12C 8- -Duo D io d e  P e n to d e  ............’ 21/9
1 2 K 8 --C o n v e r te r  .................................  21 /'9
12K 7G T R F  P e n to d e  ......................  18/-
12SK 7- R F  P e n to d e  .........................  1 8 /-
12SR7 -D u o -d io d e  T r io d e  .............  20 /-
12SF7 D io d e  P e n to d e  ......................  19/9
12SG7—R F  P e n to d e  ......................... 19/3
2525— R e c tif ie r  .................................... 17/-
25A6 G T /G — P o w e r  O u tp u t  P e n 

to d e  ...................................................  16/6
3525— R e c tif ie r  ......................................  14
1629—E le c tro n  R a y  T u b e  ................ 10/

15/
15/

CC1— T rio d e , .2 a m p . fil 
C F1 R F  P e n to d e ,  .2 a m p . fil.
C L 4- -O u tp u t P e n to d e ,  .2 a m p . fil. 15/
CY 1—R e c tif ie r ,  .2 a m p . fil................15/
C l— B a r r e te r ,  .2 a m p . fil...................15/3
C K 1— M ix er. .2 a m p . fil....................  17/6
E F 5 0 — H F . P e n to d e  .............................  1 5 /-
U31 R e c tif ie r  25 v o lt. .3 a m p . fil. 7 /6
1941— B a r r e t t e r ,  .3 a m p . ................ 13/9
6J5 G T — T r io d e  ....................................  1 6 /-
V R 21- 2 v o lt  B a t t e r y  T r io d e  . . . 2 /6  
V R 18 —2 v o lt  B a t te r y  T r io d e  . . .  2 /6  
Y R22— 2 v o lt B a t t e r y  O u tp u t

T rio d e . ..............................................  2 /6
7193—H ig h  F re q u e n c y  T r io d e  . . .  10/- 
P le a se  N o te .—T ra d e  P r ic e s  a v a i la b le  
on  a ll  s t a n d a r d  ty p e  v a lv e s  to  g e n u in e  
ra d io  d e a le r s ,  e tc .
S o c k e ts  fo r  E F 5 0  V a lv e . Low  

lo ss  ty p e  fo r  H .F .  w o rk  . . . 
P o w e r  T r a n s f o r m e r  to  g iv e  2000 

v o lts  fo r  u s e  w ith  5BP1 
V CR97 V a lv e s  .....................

3 /-

10/ -

METERS
W e h a v e  th e  fo llo w in g  M e te rs  in 
s to c k . T h e y  a r e  m o s tly  b r a n d  n ew . 
a n d  if  n o t,  th e y  a r e  in  e x c e l le n t  c o n 
d it io n  :—
0-1 M A. D .C ., 2 in. s c a le . S q u a re  32 6 
0-20, 0-200 D .C . V o lts , 2 in. s c a le ,

R o u n d  ..............................................  17/6
•0-.5 a m p s . R .F ..  2 in : s c a le . R o u n d  22/6  
0-40 v o lts  D .C ., 2in. s c a le , S q u a re  19/6 
0-3 a m p s . R .F .,  2 in. s c a le , R o u n d  22 /6  
0-2.5 a m p s . R .F .,  2 in. s c a le ,

S q u a re  .............................................  22 /6
0-50 MA, D .C ., 2 in. s c a le , S q u a re  22/6 
0-100 v o lts  A .C .. 2 in. s c a le .

S q u a re  ................................................... 39 /6
0-20 v o lts  D .C ., 2 in. s c a le . S q u a re  19/6 
P le a s e  n o te  th e  0-100 v o lt  A .C . M e te r  
is a n  e x c e lle n t b u y , a s  i t  h a s  a  1 M A 
d ry  m e ta l  r e c t i f ie r  v a lu e d  a t  3 5 /-  
b u ilt  in to  e a c h  m e te r .

KINGSLEY EXTENSION 
SPEAKERS

A s i l lu s t r a te d .  F in is h e d  in  G old. 
C re a m , B ro w n , e tc .

C o m p le te  w ith  Ro'.a Gin. S p e a k e r  
£ 2 /1 5 /6

E x te n s io n  S p e a k e r  B ox  on ly , 15/6

BRITISH NAVY 
RESISTORS

H e a v y  D u ty . W ire  w o u n d  a s  
i l lu s t r a te d :

R e s is ta n c e  
25 

250 
350 
500 
500 

1,000 
1,000
1,000
1.500 
2 .00(1
2 ,000
2.500
4.000
5.000
5.000

a t t a g e P r ic e
20 2/6
20 2/6
25 2/6
27 2/6
55 4 /-
25 2/6
85. 5 /-

120 5/-
25 2/6
20 2/6
25 2/6
85 5/-
20 2/6
55 4/-

20 2/6

WIRE
O u td o o r  A e r ia l  W ire . 7 s t r a n d s  o f  
s te e l  a n d  1 o f c o p p e r , in s u la te d  a n d  
w e a th e r - p ro o fe d .  100ft. le n g th s ,  5 / -  
e a e h . S p e c ia l p r ic e  fo r  la rg e  q u a n t i 
tie s .
T W IN  S H I E L D E D  W I R E ,  s u i ta b le  
fo r  ra d io  w o rk . T w o  r u b b e r  i n s u 
la te d  s t r a n d e d  c o re s  o f d i f f e r e n t
co lo u rs , e n c lo se d  in w o v en  t in n e d  
c o p p e r  m e ta l  s h e a th .  E a s i ly  w orth*  
2 /b  y a rd . O u r p r ic e , 1/3  y a rd .

CHIEFTAIN 
MULTIMETER

T h e  id e a l p o c k e t  s ize  m e te r  f o r  
m e a s u r in g  v o lta g e s  o f e le c tr ic a l  c i r 
c u i ts  a n d  c h e c k in g  c o n t in u i ty  o f c i r 
c u i ts ,  e tc .  V o lts  s c a le s  0-15, 0-L50, 
0-300, 0-600, D .C . o h m s , s c a le  0-50,000- 
T h e  c h e a p e s t  a n d  s m a l le s t  on th e  
m a rk e t .  C o m p le te  w ith  p ro d s  a n d  
b a t te r y .  C a n  b e  c a r r ie d  in y o u r  c o a t  
p o c k e t w ith  e a s e . P r ic e  . . . .  £ 3 / 9 / 6

VIBRATORS
Ex D is p o sa ls  in  new  c o n d itio n , b u t  
sh o p  so iled . 12 v o lt. 6 p in  F e r r o c a r t .  
N o n -S y n c h ro n o u s .  U su a l p r ic e  27/6.
O u r p r ic e  ................................................... 7 /6
6 v o lt 7 p in  M a llo ry  S y n c h ro n o u s .
T y p e  525 ....................................................  7 /6
6 v o lt 7 p in  O a k  S p lit R e e d  T y p e  
V.5. 211 .....................................................  12/6

P le a se  N o te .— All p a rc e ls  w ill b e  s e n t  
r e g is te r e d  p o s t  u n le s s  o th e r w is e  
s ta t e d .  F r e ig h t  m u s t  b e  in c lu d e d  
w ith  o rd e r .

^inuiUR
547 ELIZABETH STREET. MELBOURNE
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HAM ACTIVITIES
(C ontinued from  page 25)

W ith  one of his m orse s tu d en ts  hav ing  been not 
so lucky a t  th e  recen t exam , Jo h n  w ill s till be 
a b se n t from  th e  bands a  ce rta in  ex ten t. Y ours tru ly  
is  hoping to  be w ith  some of th e  VK3 boys la te r  
th is  year, b u t w hy did I have to  pick M elbourne 
Cup w eek? T hey do say  accom m odation around  
th a t  tim e is difficult! .— .— .

Bill, 3XC, has a 6SH7 in an ECO oscilla to r ending 
up w ith  807’s in  th e  final. A 12 tu b e  receiver tak es  
c a re  of the  receiv ing  side .— .— . E ver bum ped 
in to  a  s tra n g e  num ber of stifled yaw ns m ixed w ith  
tire d  voices d iscussing  H am  rad io  on 7170 kc. on 
Sunda n ig h ts  a f te r  2130 hrs. E .A .S .T .?  I f  you have, 
i t ’s only th e  N ite  Owls N e t w hich any  s ta tio n  is 
inv ited  to  jo in  p rovid ing  he can  keep up w ith  the 
re s t .  These N e ts  usua lly  don’t  finish till a f te r  m id
n ig h t a lthough  some drop ou t befo re  th is  tim e. Do 
you qua lify  fo r  th e  N ite  Owls N e t?  .— .— .

W ith  his sons holding the calls 3AFQ and 5IQ, 
H am  rad io  has an  added in te re s t fo r  2BM who keeps 
w eekly  skeds w ith  them .

F red  runs around  80 w a tts  to  th e  813 and his 
re ce iv e r is one of those v ery  nice jobs, an AMR300 
.— .— . 5DA has been try in g  clam per tube  m odula
tion  w ith  successful re su lts ; Roy is u sing  a 807 to 
con tro l an  814 in th e  final .— .— . The num ber of 
s ta tio n s  o p e ra tin g  po rtab le  o f la te  has no doubt 
been given im petus by  the  N .F .D . V K ’s 7RX, 7SR, 
5 E N , 310, 3ALQ, 2 0 T  and 3ADB have been con
s is te n t signals .— .— . Down M t. G am bier w ay  m any 
o f th e  s ta tio n s  have lapsed in to  inac tiv ity  due to 
p re ssu re  of o th e r ac tiv ities . 5MA is s till dabbling 
witl^ b ricks and m o r ta r— enough to  keep anyone 
off th e  air.

5KB is a p p a ren tly  lo s t to  th e  know ledge of th e  
'M o u n t” boys a s  th ey  are  o ffering  a rew ard  fo r 

h is  sa fe  re tu rn  to  th e  w eekly 2 m e te r ne t. 5FD and 
5TW  a re  bo th  s till no t heard— FD  th ro u g h  lack of
A.C. and TW  because of no D.C.— rebu ild ing  his 
p o w er supplies fo r  h ig h e r pow er .— .—

This lack of A.C. a t  Mt. G am bier should be; 
rec tif ied  soon as C laude, 5CH, is k ep t off th e  a ir  
in s ta llin g  th e  tow n’s new  Diesel u n it a t  th e  pow er 
s ta tio n  .— .— . M any in te rs ta te  v is ito rs  trav e l 
th ro u g h  th e  ‘M ount,” recen t snoopers around  the 
shacks being 3A P F  f  rom  S hepparton , followed 
sh o rtly  a f te r  by John  W estley , who is w aitin g  his 
.call to  p u t a  signal on .— .— .

!ZL2AAH is an  ex-VK5 who looks ou t specially  fo r 
VK5 sta tions, th e  score now being  75. F red  keeps 
m aps of th e  d is tr ic ts  he w orks in to  so he can pin 
p o in t the  s ta tio n s  on them . Q uite a d iffe ren t tw is t 
to  th e  hobby .— .— .

A n o ther e x - \K 5  is VK2AKU, who m anages to  do 
a f a i r  b it of trav e llin g  in te rs ta te  and sees some 
of th e  s ta tio n s ’ w orks. The final is a  15 y ea r old 
T-20 still going s tro n g  m odulated  by the usual 
com bination of 807’s. The rece iver is an  S.T.C. 
AMR300 .— .— . Lenny, 5VM, has c e rta in ly  had his 
ru n  of bad luck recen tly  w ith  th e  re s u lt he is now 
convalescing in VK6, b u t no t f a r  from  a H am  rig  
as h is fa m ilia r  voice is being h eard  from  his 
b ro ther-in -law ’s s ta tio n  6VM. A ll y o u r old fr iends 
in VK5 and elsew here w ish you a speedy recovery  
Len .— .— . 3W R runs a co nsis ten t 40 m e te r  tr a n s 
m ission w ith  th e  100 w a tts  in p u t to  a 100TH w ith  
830B’s as th e  mods. Jack  uses a sim ple VFO  driv ing  
an 807 w hich is th e  100TH d riv e r; th e  sehem e w orks 
well and could n o t be sim pler re a lly  .— .— .

Cec, 5CD, recen tly  spen t 3 w eeks a t  his old home 
QTH, K eyneton, w here he has an  AT5 alw ays read y  
fo r such v is its . C onditions to A delaide w ere poor, 
how ever, a  h igh num ber of 2’s and 3’s w ere piled 
up w hile p o rtab le  .— .— .

6DX and 5LT have been sign ing  mobile m arine 
while ou t som ew here in S pencer’s G ulf in  VK5 
w aters . Some good fish sto ries should re s u lt from  
th is  tr ip  by  Bill and  P a t  . M any o ld-tim ers
will rem em ber M aurie A nderw on, ex-5M A, and w ill 
be p leased to  w ork him  on 40 som etim e. The r ig  
these  days opera ted  under 3AMA a t  Sandringham  
consists of a  p a ir  of 807’s ru n n in g  only 10 w a tts . 
A H a llic ra f te rs  SX-28 tak es  care  of recep tion  .— .— .

Once ag a in  its  73 de you r scribe, b u t before  
pu lling  the b ig  sw itch, don’t  you th ink  th e re  is a 
lean ing  tow ards VK5 in reg a rd  to new s ? YOU know 
how to co rrect th is  and the  address is Box 1589M, 
G.P.O., A delaide— th e  deadline th e  25th of each 
m onth. H ere ’s to  DX and b e tte r  conditions.— J. A. H.

FORWARD YOUR SUBSCRIPTION 
TO-DAY !

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

send d irect to us.

Enclosed please find remittance for 18/- in payment ■ 
for an annual subscription to the "Australian Radio j
and Electronics," commencing with the........................... .
issue.
NAM E..................................................... ...................................................... . *

• STREET and NUMBER........... .............................................................
C ITY .................... .,.................................................. .!........................................  I
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PRE-AMPLIFIER (Continued from page 8)
rea lly  to  th e  com plexity . The o u tp u t o f V2 is th e re 
fo re  (a ) bass  com pensated , and (b) provided w ith  
a  th ree-position  sw itch  w hich enables the fu ll f r e 
quency response, o r tw o d iffe ren t low -pass filte rs, 
to be selected a t  w ill to  su it the record  th a t  is 
being p layed. This leaves only V3 and V4. The 
la t te r  is m erely  th e  conventional cathode follow er 
o u tp u t tube, and requ ires  no com m ent. V3 provides 
am plification, and gives a  h igh -pass filte r th a t  causes 
th e  response to  cu t off sh a rp ly  below  20 c/sec . As 
can be seen from  the d iag ram , th e  c ircu it of V3 
bears  a  considerable resem blance to  th a t  of V2. 
T his is because V3 also  has a  p a ra lle l T n e t
w ork  connected as a feedback netw ork  betw een 
p la te  and grid . This tim e, though , th ere  is only 
one netw ork , and no sw itch ing , so th a t  the  c ircu it 
looks sim pler. The rea lly  im p o rtan t difference is th a t  
in  the case of V3 the o u tp u t is ta k e n  no t from  
th e  o u tp u t end of th e  p ara lle l-T  netw ork , b u t from  
th e  p la te  of th e  valve itse lf. T his gives us the  well- 
known effect w hereby the  frequency  ch a rac te ris tic  
o f the am plifier becomes the  inverse o f th a t  of th e  
feedback netw ork ,, and as a re su lt, th e  c ircu it 
exh ib its a sharp  peak  a t  th e  frequency  of th e  n e t
w ork, in s tead  of a  null. This is show n as curve 
(b ) on F ig . 4. Now  th e  response of the  r e s t  of th e  
c ircu it a t  low  frequencies is like (a ) on F ig . 4, 
and  w hen these  tw o curves a re  added to g e th e r, the 
final re su lt is as a t  (c) on th e  sam e figure. Thus 
we have th e  requ ired  bass boost down to 20 c/sec., 
a f te r  w hich th e  response d rops aw ay  very  sharp ly , 
and is abou t 30 db. down a t  10 c /sec . T his effec
tive ly  rem oves th e  v e ry  low -frequency rum bles 
th a t  a re  som etim es caused by gram ophone m otors, 
and som etim es a re  ac tua lly  on record ings due to 
im perfec tions in  th e  reco rd ing  equipm ent.

I t  should be em phasized, how ever, th a t  since the 
low -frequency cut-off is 
w ell below  50 c./sec., 
and  because a t  50 
c /sec . th e re  is consid
e rab le  boost, i t  is 
e ssen tia l fo r  th e  am 
plifier to  be as fre e  of 
hum  as possible. I t  is 
p a r t ly  fo r th is  reason  
t h a t  com parative ly  
e lab o ra te  p recau tions 
have been tak en  to  en 
su re  a com pletely  hum - 
fre e  H.T. supply. A t 
th e  sam e tim e, the tw o 
sections o f RC filte ring  
a f te r  th e  m ain  filte r 
ac t as decouplers, isol
a tin g  V I and V2 from  
V3 and  V4.

C O N STRU C TIO N
The u n it is so con

s tru c ted  as to  be as 
fla t as possible, so th a t  
i t  can be placed on the 
she lf under th e  m otor, 
and w ill th en  requ ire  a 
m inim um  of head room .
In  m any cases i t  will 
be possible to  in s ta l it  
in  ex is tin g  m o to r com
p a rtm en ts , w ith o u t the

Fra^usncij 

FIG 4
m otor board  h av in g  to  be ra ised . The g re a te s t h e ig h t 
of the u n it is ju s t  under fo u r  inches, and  this, 
occurs in  such a  position  th a t  i t  is well aw ay fro m  
th e  un d erh an g  of th e  m otor. In  th e  cen tre  pf th e  
m oto r com partm en t, th e  h e ig h t is only 1J in.— th e  
h e ig h t of a valve ly ing  on i ts  side! The L-shaped- 
chassis is in tended  to m oun t in  the  co rn er o f th e  
m otor com partm en t, so th a t  th e  con tro l sh a fts  com e 
up clear of the  m otor, and so th a t  the h ig h es t 
com ponents a re  also clear. The low est p a r t  of th e  
m otor is u sua lly  som ew here n e a r  th e  cen tre  of th e  
com partm en t, so th a t  in allow ing space fo r the  p re 
am plifier in a new  a rran g em en t, only 1 |  in. need be 
allow ed fo r  th e  h e ig h t of th e  u n it in  th e  cen tre . 
I t  would have been possible to  m ount the valves 
u p rig h t on th e  chassis, b u t th is  w ould n o t have  
m ade n ea rly  as m uch space availab le  inside fo r  th e  
ra th e r  la rg e  num ber of sm all com ponents th a t  have 
to  be fitted  in. F litt in g  th e  valve sockets on the  side  
of the chassis leaves alm ost th e  w hole of th e  u n d er
nea th  free  fo r  accom m odating these  p a rts .

(To be con tinued).
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SHORT WAVE REVIEW
C o n d u cted  by L . J .  Keast

7 Fitzgerald Rd., Ermington, N .S .W . 
Phone: W L  1101

NOTES FROM MY DIARY
W A TC H  T H A T  SW A Y IN G  M AST!

L isten e rs  a re  advised  th a t  ju s t  about th e  tim e 
th is  issue should reach  them , we w ill be hav ing  
our A u tum nal E qu inoctia l Gales.

I t  is th e re fo re  a good tim e to m ake su re  th e  guy 
lines a re  sufficiently ta u t  and in  good order as 
w hile th e  gales la s t they  a re  p re t ty  severe.

E D IT O R ’S N O T E :
[F u r th e r  to  M r. K east’s tim ely  w arn ing , we 

su g g es t you also inspect th e  “lead  in ” from  th e  
ae ria l to  th e  receiver, and m ake su re  th a t  the  
insu la tion  has no t rubbed th ro u g h , especially 
if  i t  p asses over th e  g u tte r in g , spou ting  or 
o th e r m etal objects.

The ae ria l LEA D  IN  should be supported  
aw ay  from  roofing or o ther m eta l w ith  proper 
in su la to rs , fo r th e  reason , th a t  due to th e  wind 
blow ng the  ae ria l o r “ lead in ” about, te rrific  
crack ling  noises a re  crea ted  in th e  receiver by 
a non-insu lated  lead in ” touching  o th er m etal 
objects, which is sufficient to  m ake short-w ave 
recep tion  un in tellig ib le  and nerve-w rack ing . 
Check th e  connection c f th e  lead  in ” to  th e  
ae ria l p roper, m aking  su re  th a t  i t  is s till a 
good jo in t, as a loose connection here  also 
produces severe crack ling , p lus a reduction  of 
sig n a l s tre n g th ] .

W ELCO M E A C K N O W L ED G E M E N T S
I have received a le t te r  from  Mr. W. R. A nderson: 

of Padd ing ton , N .S.W ., who is ju stifiab ly  proud  of" 
h av in g  received 19 verifications fo r  a co rrec t rep o rt 
sen t to  various overseas sta tions.

As a  m a tte r  of fa c t he has logged 7 d ifferen t 
coun tries and is anx iously  aw a tin g  acknow ledg
m en t of several m ore re p o r ts  he has sent.

M r. A nderson  is g ra te fu l to  th e  w rite r  fo r  w h a t he 
te rm s  ‘encouraged help” in  h is N ew  Hobby. Be
lieve me, I  am only too anxious to  a s s is t new com ers 
to  th is  de ligh tfu l hobby and only w ish m ore w ould 
send in  re su lts  of th e ir  listen ing .

RADIO A U ST R A L IA
M ost shortw ave lis ten e rs  a re  p rone to  search  

th e  dial fo r overseas s ta tio n s , w hich is qu ite  n a tu ra l, 
bu t I  thnk  i t  behoves us to  now and ag a in  tak e  a 
look a t  w h a t ou r own shortw ave s ta tio n s  a re  doing 
fo r lis ten e rs  a t  th e  o th e r end of th e  globe.

F o r th a t  reason  I have shown a t  len g th  th e  la te s t 
lis t received from  th e  A.B.C. overseas, service. I t  
is qu ite  a fo rm idable  lis t and ind icates th e  g re a t 
coverage of the various tra n sm itte rs .

FO R E IG N  LA N G U A G E BROADCASTS
In  the nex t issue I am  show ing th e  B.B.C. service 

to  E urope in fo re ign  languages. T his should no t 
only be very  welcome to  the m any  ‘N ew  A u s tra lia n s ’” 
bu t a t  th e  sam e tim e be of very  g re a t  ass is tan ce  
to  those desirous of ca lib ra tin g  th e ir  receivers.

THE MONTH'S LOGGINGS
B.B.C. SCH ED U LES FOR AU STRALIA AND 

NEW ZEALAND
Pacific Serv ice— 4.00-5.00 p.m.

7.23 m e. 41.49 m e t. A u s t .  a n d  N .Z .
9.69 m e. 30.96 m e t. A u s t .

11.82 m e. 25.38 m e t. A u s t .  a n d  N .Z .
9.825 m e. 30.53 m et. N .Z .

N e w s li t  4.00 p .m . R a d io N e w s re e l  a t  4.30 p . m .

General O verseas Service
A u s t r a l ia T im e  on A ir  N e w  Z e a la n d

6.11 m e. 49.10 m et. 4.00- 7.00 p .m .  9.51 m e . 31.55
9.64 31.12 4.00- 7.00 , ,  11.80 25.42

17.715 16.93 7.00- 8.30 .. 17.79 25.42
21.55 13.92 7.00- 9 15 „  15.26 19.66
17.81 16.84 8.30- 9.15* .. 9.60 31.25
11.75 25.53 10.15- 11.15 „  15.26 19.66

N e w s a t  4.00 p . m . , 5.00 p . m . ,  9.00 p . m .

Radio Ceylon
17.73 m e . 16.92 m e t. 6.25 p .m .- M id n ig h t  
21.62 m e . 13.88 m e t . 6.25 p . m . -3.05 a . m .
15.12 m e . 19.84 m e t . 12.10 a . m . -3.05 a . m .

N e w s  a t  9 .00  p .m .,  11.00 p . m . ,  M id n ig h t  a n d  2.00 a .m .

Colombo Com m ercial Transm itter
R a d io  C e y lo n . 21.62 m e ., 13.88 m e t : 8.30-11.30 a . m . ,  2.3C* 

4 .30  p .m .
R a d io  C e y lo n , 15.12 m e ., 19.84 m e t : 11.45 a .m . -5.30 p . m .  
R a d io  C e y lo n , 11.975 m e ., 25.05 m e t : 9.30 a .m . -2 .3 0  p . m .  
R a d io  C e y lo n , 9.52 m e ., 31.51 m e t : 11.45 a . m . -5.30 p .m .  
R a d io  C e y lo n , 7.19 m e ., 41.42 m e t : 9.30 p . m . -2.30 a .m .  

A b o v e  in fo r m a tio n  f ro m  A r th u r  C u sh e n .

Continued on Page 31
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The "R. and E." Amateur Television Project
C ontinued from  P ag e  19

re s is to rs , so th a t  in th e  in te re s ts  of econom y, we 
have used a  sing le  6AC7, n o t as a m u ltiv ib ra to r, 
b u t in  an  o rd in ary  res is tan ce-cap ac ity  osc illa to r 
c ircu it. N o rm ally  such a c ircu it is used to  g en era te  
a sine-w ave, b u t here i t  is allow ed to  oscillate quite 
hard , w ith  th e  re s u lt th a t  i t  produces a  wave-forAi 
which, though  no t a good square  wave, is suffi
c ien tly  squared  off to enable i t  to  produce tr ig g e rin g  
pulses a f te r  hav ing  been passed  th ro u g h  a  d iffer
en tia tin g  c ircu it s im ila r to  th e  one follow ing th e  
m u ltiv ib ra to r in  th e  fram e  c ircu it. The 400 uuf. 
padder in  th e  osc illa to r c ircu it gives som e degree 
of contro l over the line osc illa to r frequency , and 
will be found  usefu l w hen i t  comes to  op e ra tin g  
the w hole set-up .

In  th e  line c ircu it th e re  is a 6H6 w hich has no 
co u n te rp a rt in  th e  fram e  c ircu it. B oth diode p la te s  
a re  earthed , and one cathode is connected a t  each 
end of the 15k. g rid  s to p p er fo r  th e  EN31. I t  w as 
found th a t  th e  nega tive  pu lses given by th e  line 
osc illa to r a f te r  d iffe ren tia ting , w ere of m uch g re a te r  
am plitude  th an  the positive ones. I t  w ill be rem em 
bered th a t  th e  negative  pulses a re  m erely  a  by 
product, and serve no usefu l purpose. In  th e  fram e  
c ircu it, th ey  do no h arm  e ith er, bu t in th e  line 
circuity th ey  do have an  effect on the  charg ing  
c u rre n t of the  tim e-base condenser. The effect is 
th o u g h t to  be p u re ly  an  e lec tro s ta tic  one, due to  th e  
sm a ll cap ac ity  betw een th e  p la te  and g rid  o f the  
gas tube, and  to  the la rg e  am plitude of the  negative  
pulse. In  any  event, by connecting the  6H6 as

shown, the n eg a tiv e  pu lse is rem oved by  the  con
duction of the diodes. These have no effect on th e  
positive pulses, since th ey  canno t conduct w hen th e  
cathodes a re  m ore positive th a n  th e  p la tes.

B etw een the  saw -too th  g en e ra to r  and th e  g rid  of 
th e  f irs t 6AC7 am plifier is a  fixed v o ltage  d iv ider, 
ra th e r  th a n  a po ten tiom eter. The reason  is th a t  th e  
6AC7 w ill no t tak e  th e  w hole o u tp u t o f th e  saw 
too th  g e n e ra to r  w ith o u t overloading. A t the sam e 
tim e, we w an t a s  m uch vo ltage  o u tp u t as possible 
from  them , so th a t  th e  in p u t v o ltage  can be fixed 
ju s t  befo re  th e  po in t w here th ey  s t a r t  to  overload. 
Then, in ad ju s tin g  the  shape of th e  p ic tu re , th e  
f ra m e , tim e-base only is contro lled  as to  o u tp u t 
voltage. A cross th e  2 m eg. upper po rtion  of the 
in p u t vo ltage  div ider, is a  v e ry  sm all v a riab le  
condenser of 5 uuf., m axim urn capacity . The purpose 
of th is  is to  reduce the. h igh -f requency  loss su s ta ined  
because of th e  h igh  im pedance of the  g rid  f ircu it. In  
p rac tice  i t  is ad ju s ted  u n til th e  line tim e-base , as 
seen from  th e  o u tp u t of th e  am plifier s tag e , is as 
lin ea r as possible.

A gain  because of th e  h igh  frequency , th e  tube 
which am plifies th e  cathode pu lse  from  th e  g as tube  
is m ade a  pen tode; no te  also  the  low load re s is to r, 
of only 10k., and the  decoupling netw ork  of 10k. and 
8 uf. T his is used  so th a t  th e  supply  to  th e  b lack 
out pulse am plifier shall be as free  o f hum  as 
possible, and also  so th a t  th e  p la te  c u rre n t pu lses 
w ill n o t feed  back  th ro u g h  the pow er supp ly  to  th e  
o th er s tag e s , and  adverse ly  affect th e ir  operation .

Continued on Page 32

AUSTRALIAN EDITION

ON SALE NOW

119-123 Pitt Street, Sydney. 183-185 Elizabeth Street, Melbourne.
or direct fromRADIO and ELECTRONICS (N.Z.) LTD.

Price 3/-
€ iz a u 'fy

The "R. 8C E. Digest o f Circuits’’ is something that no radio --;v3. 
man, whether Serviceman, "Ham ” or Home-constructor, ' N̂ -. .
should be without.

VARIED SU BJECT MATTER
Circuits will be found in the "Digest” for everything from the 'Tj
simplest Crystal Sets to Eight or Ten Valve Receivers, Oscillo
scopes, Audio Amplifiers o f  varying costs and complexities, 
and other circuits o f special interest to amateur transmitters.

BUY YOUR COPY NOW from your Local Bookseller
Also obainable at—-

SW A IN  8c CO. PTY. LTD. McGILL’S A U T H O R ISE D  N EW SA G EN C Y

(PUBLISHERS — INCO RPORATED IN  N E W  Z E A L A N D ) 
Australian Reg Office: 17 BOND STREET, SYDNEY. N.S.W.



March, 1951 AUSTRALIAN RADIO AND ELECTRONICS 31

Short W ave Review
(Continued from Page 29)

"RADIO AU STRALIA"
Overseas Service— Australian Broadcasting Commission

C a ll  M .C . M e tre s  T im e  sa tff  *
V L C 15.20 19.74 6.00- 7.55 a .m .
V L A - 8  . . 11.76 25 51 6.00- 9.11 a .m .
V L B - 1 1 15.16 19 ./9 6.29- 9.00 a .m .
V L C - 9 17.84 16.82 8.13-10.50 a .m .
V  L A  -6 15.20 19.74 9.15-10.50 a .m .
V L G - 1 1 15.21 19.72 10.50 a .m .-1 .3 o  p . m .
V L B - 5 21.54 13.93 12.45- 2.15 p .m .
V L A - 6  . . 15.20 19.74 12.45- 2.15 p .m .
V L C - 9  . . 17.84 16.82 12.45- 2.30 p .m .
V L B - 5  . . 21.54 13.93 12.45- 5.30 p .m .
V L C - 9  . . 17.84 16.82 . 2.30- 3.45 p .m .
V L B - 5  . . 21.54 13.93 2.30- 3.45 p .m .
V L A - 6 15.20 19.74 2.30- 3.45 p .m .
V L G -1 1 15.21 19.72 3.45- 5.30 p .m .
V L C - 4  . . 15.32 19.59 4.00- 4.40 p .m .
V L H - 5  . . 15.23 19.70 4.00- 4.40 p .m .
V L A - 6  . . 15.20 19.74 4.00- 4.40 p .m .
V L A - 6  . . 15.20 19.74 4.00- 7.00 p .m .
V L C - 1 0 21.68 13.84 4 .55-,6 .15  p .m .
V L B - 9  . . 9.58 31.32 4.40- 6.15 p .m .
V L G - 1 1 15.21 19.72 5.00- 5.30 p .m .
V L G - 1 1 15.21 19.72 5.45- 6.45 p .m .
V L B - 4  . . 11.85 25.32 6.28- 7.50 p .m .
V L A - 6  . . 15.20 19.74 6.28- 9.30 p .m .
V L C - 4  . . 15.32 19.59 6.28- 8.30 p .m .
V L B - 4  . . 11.84 25.32 8.00- 9.30 p .m .
V L C - 4  . . 15.32 19.59 8.30- 9.00 p .m .
V L C - 4  . . 15.32 19.59 9.00- 9.30 p .m .
V L A - 6  . . 15.20 19.74 9.30-11.55 p .m .
V L B - 4  . . 11.85 25.32 9.30-M id  n ig h t
V L C - 7  . . 11.81 25.40 10.00 p .m . -M id n ig h t
V L A - 6  . . 15.20 19.74 M id n ig h t-1 .0 0  a .m .
V L B - 4  . . 11.85 25.32 M id n ig h t-1 .0 0  a .m .
V L C - 7  . . 11.81 25.40 M id n ig h t-1 .0 0  a .m .
V L C - 7  . . 11.81 25.40 1.00- 2.15 a .m .
V L B - 4  . . 11.85 25.32 1.00- 2.15 a .m .
V L A - 6  . . . 15.20 19.74 1.15- 2.15 a .m .

T o  N e w  Z e a la n d  
B r i t i s h  I s le s  a n d  E u r o p e .
J a p a n ,  N o r th  P a c if ic
S o u th  a n d  S o u th - E a s t  A s ia
S o u th - E a s t  A s ia , N o r th - W e s t  A u s t r a l ia
S .E . A s ia  a n d  N .W . A u s t r a l ia ,  e x c e p t S a t .  a n d  S u n d a y .
J a p a n ,  N . P a c if ic  ( S a ts .  & S u n . 11.56-12.45)
S .E . A s i a  (S a t .  12.00-2.15 p .m ) (S u n .  1 1 .5 6 -2 .1 5  p . m . ) ,  
S. a n d  S .E . A s ia  (S a t .  a n d  S u n . N o on-2 .30  p . m . )  
J a p a n .  N . P a c if ic , S p o r t i n g —S a ts .  o n ly .
S. a n d  S .E . A s ia  
A fr ic a ,  e x c e p t  S a tu r d a y  
N . A m e r ic a  (W e s t  C o a s t)
S. E . A s ia  .
In  F r e n c h  to  F r e n c h  In d o - C h in a  
In  F r e n c h  to  T a h i t i  ( e x c e p t  S a tu r d a y )
In  F r e n c h  to  T a h i t i ,  S u n d a y  a n d  M o n d ay  
C h in a  in  C h in e se  
B r i t i s h  Is le s . ,  S o u th  A s ia
N e w  Z e a la n d ,  B r i t i s h  Is le s  (S a t .  5.45-6.15 p .m .)
In  T h a i  to  T h a i la n d ,  F r id a y s  o n ly  
In  F r e n c h  to  N e w  C a le d o n ia  
J a p a n ,  N o r th  P a c if ic
J a p a n ,  N . P a c if ic  (S u n . & M o n .) ( T u e s .- S a t .  f r .7 .0 0  p . m . )  
S. a n d  S .E . A s ia  
S. E . A s ia
In  I n d o n e s ia n  to  In d o n e s ia
S. a n d  S .E . A s ia
J a p a n ,  N . P a c if ic
S. a n d  S .E . A sia
N o r th  A m e ric a . ( E a s t  C o a s t)
B r i t i s h  Is le s ,  E u r o p e  
S. a n d  S .E . A sia
N . A m e r ic a  ( C e n tr a l  a n d  f o u n t a i n )
N . A m e r ic a  (W e s t)
S. a n d  S .E . A s ia  
A fr ic a .

France
R a d io  P a r is ,  6.14 m e ., 48.85 m e t : H a s  a  n e w  E n g l is h -  

F r e n c h  le s s o n s  s e s s io n , “ T h e  F r e n c h  h a v e  a  w o rd  
fo r  i t , ”  6-6.15 p .m .,  b u t  h e a r d  b e t t e r  on  7.25 m e ., 41.44 
m e t .

R a d io  P a r is ,  620 m e .. 48.4 m e t : E x c e l le n t  s ig n a l  a t  4.00 
p j n .  on  S u n d a y s  . (C u s h e n ) .

Germany
R a d io  F r a n k f u r t ,  6.19 m e ., 48.47 m e t : N e w s  in  G e rm a n  a t

5.00 p .m .
G reece

R a d io  A th e n s , 6.177 m e .. 48.58 m e t : P r o g r a m m e s  in  G re e k  
3.00-4.30 p .m . ,  1 .0 0 -3 .0 0  a . m .  a n d  6 .3 0 -8 .0 0  a .m .

R a d io  A th e n s , 9.607 m e ., 31.24 m e t : P r o g r a m m e  in  G re e k , 
7.30-11.30 p .m .  P r o g r a m m e  f o r  U .S .A . 11.00 a . m . -

N o o n . E n g l is h  5 .3 0 -5 .4 5  a . m . ,  F r e n c h  5 .4 5 -6 .0 0  a .m .
R a d io  A th e n s , 7.30 m e ., 41.15 m e t : P r o g r a m m e  in  B a lk a n  

L a n g u a g e s ,  3.30-5.00 a . m .
Hungary

R a d io  B u d a p e s t , 6.247 m e ., 48.00 m e t : E n g l is h  p ro g ra m m e  
a t  8.00 a .m .

7.22 m e ., 41.55 m e t : S a m e  a s  ab o v e .
9.833 m e ., 30.52 m e t : S a m e  a s  a b o v e

Poland
P o ls k ie  R a d io , W a r s a w , 9.57 m e ., 31.35 m e t : S ig n s  a t  11.30 

a f t e r  g iv in g  p r o g r a m m e  in  R u s s ia n .
Portugal

E m is o r a  N a c io n a l, L is b o n , 15.375 m e ., 19.50 m e t : T h is  
n e w  f r e q u e n c y  is  h e a r d  f ro m  3.00 -9.00 a m .

Spain
R a d io  N a c io n a l De E s p a n a , M a la y a . B r o a d c a s ts  p r o 

g ra m m e s  in  S w e d is h  on  S a tu r d a y s  a t  7.00 a .m . 
(S w e d e n  C a l lin g ) .  P r o p o s e s  to  g iv e  E n g l is h  a t  th i s  
h o u r  on  so m e  o th e r  d a y .

China
R a d io  P e k in g , 10.26 m e ., 29.23 m e t : A t 5.30 a . m .  c a n  be- 

h e a r d  in  C h in e se . •
R a d io  P e k in g , 7.10 m e ., 42.25 m e t : P r o g r a m m e  in  E n g l is h  

a t  11.30 p .m .;  a ls o  h e a r d  in  11.688 m e ., 25.68 m e t :  an d l-
15.00 m e . ,  19.92 m e t.

French Indo-China
R a d io  F r a n c e - A s ia ,  S a ig o n , 9.495 m e ., 31.60 m e t : M id - 

n ig h t-1 .3 0  a .m . A lso  h e a r d  on  11.78 m e ., 25.46 m e t .
R a d io  F r a n c e - A s ia ,  S a ig o n , 9.517 m e . H e a r d  a t  8.30 p .m . 

(R a d io  A u s t r a l i a ) .
Korea

H L K A ,  S e o u l, 7.933 m e ., 37.83 m e t : O n a i r  f ro m  9.00- 
9.45 a .  n i. w ith  E n g l is h  a t  9.15.

SCAN DIN AVIA
Norway

L L P ,  O slo , 21.67 m e ., 13.85 m e t : 5.00-6.00 a . m . ,  9.00-10.00- 
p . m . ,  11. p .m .-M id n ig h t .

L L M , O slo , 15.175 m e ., 19.77 m e t : 9.00-10.00 p . m . ,  11 .00  
p .m .-M id n ig h t .

L K V ,  O s lo , 15.17 m e ., 19.78 m e t : 5 .0 0 -6 .0 0  a . m . ,  9 .00 -10 .00  
a . m . ,  11.00 a .m .-N o o n .

L L K ,  O s lo , 11.85 m e ., 25.32 m e t : 9.00-10.00 p . m . ,  11.00 
p .m . - M id n ig h t .

L K Q ,  O slo , 11.735 m e ., 25.56 m e t : 9 .00 -1 0 .0 0  a . m . ,  11.00 
a .m . - N o o n .

L L G .  O s lo . 9.61 m e ., 31.22 m e t : 5 .0 0 -6 .0 0  a . m . .  9 .0 0 -1 0 .0 0  
a .m ..  11.00 a .m .-N o o n ,  9 .00-10.00 p . m . ,  11.00 p . m . -  
M id n ig h t .
A b o v e  in f o r m a t io n  fro m  R e x  G ille t t .

EUROPE
Czechoslovakia

O L R 3 B , P ra g u e , 9.504 m e ., 31.57 m e t : N e w s  in  E ng lish*  
a t  6.30 a .m .
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T.V. PRO JECT (From Page 30)
B ecause of th e  p resence of a h igh  cathode re s is to r  

in  the  am plifier stag e , i t  is necessary  to  p u t a  sm all 
positive vo ltage  on th e  g rid s  of th e  tubes so th a t 
th e y  shall be p ro p e rly  biased. W ith o u t th is  vo ltage  
th e y  w ould be considerably  over-biased , and  would 
d is to r t bad ly  a t  a ll o u tp u t levels. T his positive 
vo ltage  is derived from  th e  H.T. line via a vo ltage 
d iv ider consisting  of a 100k. and a  10k. re s s to r  in 
series. T here is no need to  by -pass th e  junction  as 
long as th e  H.T. line is adequa te ly  filtered , b u t it  
is advisable to do so because th is  im proves th e  
-decoupling betw een  th e  tw o grids. The g rid  re tu rn  
of th e  f irs t 6AC7 is tak en  to  th e  vo ltage  div ider no t 
d irec tly , b u t th ro u g h  a filte r com prising  th e  tw o 
8 uf. condensers and  th e  50k. re s is to r. This filte r 
ensures th a t  th e re  is no s ignal feedback  fro m  one 
g rid  to  the  o ther, because th e  g rid  of th e  second 
6AC7 should be a t  e a r th  p o ten tia l as f a r  as s ignal 
is concerned. A la rg e  screen  bypass condenser is 
n o t needed because th e  am plifier s tag e  h as to  
handle only frequencies above 15,000 c/sec,, and fo r 
th e  sam e reason , th e  g rid  coupling condensers can  be 
qu ite  sm all, likew ise th e  condensers blocking th e  
D.C. p la te  vo ltage  from  th e  .deflecting p la tes.

A gain  fo r  hum  reasons, as well as fo r  decoupling, 
a  filte r of 20k. and  8 uf. is placed in  series w ith  

vthe p la te  re s is to r  of the line EN31.

(To be con tinued).

REGULATED PO W ER SUPPLY
C ontinued fro m  P age  21

hum  pick-up w hich w ill ap p ea r as ripp le  in  th e  
o u tp u t vo ltage . To m inim ize th is , a ll leads asso 
c ia ted  w ith  th e  contro l tube, and  especially  th e  g rid  
lead  from  R l, m u s t be a s  sh o r t as possible. The 
b e s t p rac tice  is to  m oun t th e  v o ltage  contro l po ten 
tio m ete r ad jacen t to  the contro l tube  socket a t  a 
location  as f a r  as possib le fro m  th e  pow er t r a n s 
fo rm er, filte r chokeSj filam en t tra n sfo rm e rs , and 
o th e r com ponents w hich produce hum  fields.

A  chassis lay -o u t w hich is su itab le  fo r  th e  design 
d iscussed above is show n in F ig . 4. All p a r ts  are  
m ounted on a  7 x  11 x  2 inch m eta l chassis. W ell- 
shielded com ponents should be used and all A.C. 
leads m u s t be tw is ted  in  p a irs  to  reduce hum  
rad ia tion . A sep a ra te  filam ent w inding  is requ ired  
fo r  th e  re g u la to r  tube since th e  filam ent of th is  
tube is opera ted  a t  th e  fu ll supply  o u tp u t vo ltage  
above ground. W hen th e  special 6AS7G pass tube  is 
used, th is  p recau tion  is n o t n ecessary  because th e  
hea te r-ca th o d e  insu la tion  in  th is  tube  is sufficient 
to  w ith s tan d  300 volts.

The com pleted supply should be checked fo r  sa tis 
fa c to ry  reg u la tio n  by  v a ry in g  th e  load c u rre n t from  
th e  fu ll design  ra t in g  to  zero. U nder these  condi
tions, th e  change in o u tp u t v o ltage  should be 
neg lig ib le . R ipple con ten t can be checked q u a lita 
tiv e ly  w ith  earphones coupled th ro u g h  a su itab le  
condenser, a lth o u g h  an  oscilloscope is v e ry  m uch 
p re fe rab le .

N.B.F.M. ADAPTER (From Page 13)
The curve g iven on page  13 show s th e  ac tu a l 

in p u t versu s o u tp u t curve fo r  th e  o rig inal model. 
I t  can be seen th a t  th e re  is a  p e rfec tly  s t ra ig h t 
po rtion  in  th e  cen tre  of th e  curve th a t  w ill give 
su b s tan tia lly  d is to rtion less rep roduction  of a s ignal 
th a t  is m odulated  p lus and  m inus l i  to  2 k c/sec . 
ab o u t th e  cen tre  frequency . I t  also show s th a t  w ith  
th is  o rder of frequency  deviation , th e  o u tp u t w ill 
app rox im ate  0.5 vo lts  peak , w hich is enough fo r 

, fu lly  load ing  m ost audio am plifiers.

CLASSIFIED ADVERTISEMENTS
SU R PL U S COM PON EN TS.-—A pprox. 50 IF T ’s, 

12 p r  co'ils, 6 d /w . un its  and o th e r oddm ents, £20 
the lot. E nqu iries to  V.W., care  th is  office.

PO SIT IO N S VACANT. R equired  . . . young lads 
w ishing to  le a rn  R adio and Sound w ork. C ongenial 
positions. Good sa la ry . A pply  A udio E ng ineers P ty . 
Ltd., 422-4 K en t S t., Sydney. MA 9537.

Readers! Have you anything to Sell, Buy or Ex
change? lh e n  use this column. Classified advertise
ments cost 1 /6  per line, based on approximately 7 words 
to the line. (Minimum, 3 lines.)

PATRONISE
THE 

ADVERTISER 
WHO 

PATRONISES 
THIS JOURNAL 

★
Please mention "R. & E." when making your 1 

purchase

FORWARD YOUR SUBSCRIPTION 
TO-DAY !

Make sure you get every issue as soon as it is pub
lished. Place your order with your newsagent, or 

send d irect to us.

Enclosed please find remittance for 18/- in payment 
for an annual subscription to the "Australian Radio
and Electronics," commencing with the...............................
issue.
NAM E....................i...........;................................................................... .........
STREET and NUMBER.........................................................................
C ITY ...... ........................................................ ....................................................
STATE................................. ....................................................... -......................

Australian Radio & Electronics 
17 BOND STREET, SYDNEY



A VERSATILE RANGE OF AMPLIFIERS 
COVERING ALL GENERAL SOUND REQUIREMENTS
Details of Special Type Amplifiers, LARGE Power, etc., on request.

S P E C IF IC A T IO N S — MODEL X15
■ ■ P U T S , h igh  im p e d a n c e , 
■g/mmm 3  m e g ., m ic ro p h o n e  
.1  — e g . ra d io  .5  m eg . 
S E N S I T I V I T Y ,  g ra m o  .25 
v o K .  M icrop hone .002 v o lt , 
i :  :  -25 vo lt.
P O W E R  O U T P U T ,  15 w ts .

Vtoise leve l— 50 db. 
D IS T O R T IO N ,  m a x im u m  

a t  fu ll o u tp u t .

O P E R A T I N G  V O L T A G E ,
A C  220, 240, 260 v o lt s . 
O U T P U T  I M P E D A N C E ,  
600, 300, 150, 75, 37.5 , 18.75 
o h m s.
V A L V E S ,  2 /6 A U 6 , 1 /6SN 7- 
G T , 2 /6 V 6 G T , 1 /5 V 4 G . 
D IM E N S IO N S : 13£ in . x  
9 3. i n . x  8£ in .

☆

SPECIFICATIONS— MODEL XV25
N P U T S .  h ig h  im p e d a n c e , 

g ra m o  .5  m eg ., m ic ro p h o n e  
.* m eg .
S E N S I T I V I T Y ,  g ra m o  .25 
v o lt ,  m ic ro p h o n e  .C02 v o lt . 
P O W E R  O U T P U T ,  25 w ts . 
N c is e  le v e l— 46 db. 
D IS T O R T IO N ,  m a x im u m  
5 J _ a t  f u l l  o u tp u t .

O P E R A T I N G  V O L T A G E ,  
b a t t e ry  12 v o lt s  o r A C  240 
v o lt s .
O U T P U T  IM P E D A N C E ,
600, 300, 150, 75, 37.5, 18.75 
o h m s.
V A L V E S ,  2 /6 A U 6, 1 /6SN 7- 
G T ,  2/807 2 / 6 X 5 G T . 
D IM E N S IO N S —-16in. x  10 
in . x  8 £ in .

N O T E :  T h is  a m p lif ie r  is  d esig n ed  fo r  use  fro m  e ith e r  
r a t t e r y  o r A .C .  m a in s . C h a n g e o v e r  fo r  e ith e r  o p e ra t io n  
is  m ad e  by s im p ly  c h a n g in g  c o n n e c tin g  c a b le s  su p p lie d  
w ith  a m p lif ie r .

PRICES ON APPLICATION

☆

SPECIFICATIONS— MODEL X30
I N P U T S ,  h ig h  im p e d a n c e , 
g ra m o  .5 m e g ., m ic ro p h o n e  
.1 m e g ., ra d io  .5 m eg . 
S E N S I T I V I T Y ,  g ra m o  .25 
v o lt , m ic ro p h o n e  .0 /2  v o lt , 
ra d io  .25 v o lt .
P O W E R  O U T P U T ,  30 w ts . 
N o ise  le v e l— 50 db . 
D IS T O R T IO N ,  m a x im u m  
5 %  a t  fu l l  o u tp u t .

O P E R A T I N G  V O L T A G E ,  
A C  220, 240, 260 v o lt s .
O U T P U T  IM P E D A N C E ,
600, 303, 150, 75, 37.5, 18.75 
o h m s . ,
V A L V E S ,  2 /6 A U 6 , 1 /6SN 7- 
G T ,  2/807, 1 /5 V 4G . 
D IM E N S IO N S , 16 in . x  10 
in . x  8^in .

422 KENT STREET, SYDNEY :: 'Phones: MA 9537 - M A  9538
O pen on S a tu r d a y  M o rn in g s , 9 .30-12 N oon.

V ic t o r ia n  F a c t o r y  R e p re s e n ta t iv e : J O H N  L .  H A R R O W E R ,  71 L i t t l e  L o n s d a le  S t . ,  M e lb o u rn e .
P h o n e : C e n t ra l 8519



COOP SOUND M A SO N S

—until you've heard your 
equipment with the NEW

B-46-D CRYSTAL 
M I C R O P H O N E
•  FLAT FREQ UEN CY RESPONSE

T o ta l v a r ia tio n  less  th a n  6db b e tw een  40-8000 c.p .s.
•  H IGH  IM PEDANCE

D ire c t co n n ec tio n  to  g rid  c irc u it  of am plifier— no 
tra n s fo rm e r  req u ired .

•  H IGH OUTPUT
S en sitiv ity —50db re fe rre d  to  1 v o lt/d y n e /c m 2 .

•  A C C O U S T IC  FILTER
N ew  a co u s tica lly  t r e a te d  in te r io r  f ilte r  s to p s  w ind 
an d  b re a th  b la s ts . E lim in a te s  w in d  ru m b le  in o u t
door p ickup .

•  ECO N O M IC  INSTALLATION  
N o p o la ris in g  v o ltag e  .requ ire '* ,

•  NON-DIRECTION AL
"L iv e ”  a re a  a ro u n d  e n tire  c ircu m fe ren ce .

•  H ERM ETICA LLY SEALED
U n affe c ted  by  te m p e ra tu re  c h a n g e s  o r c lim a tic  co n d i
tio n s.

•  VERSATILE
E q u a lly  su ited  fo r e i th e r  close p ro x im ity  u se  o r d is 
ta n t  p ick u p —indoors o r out.

•  EASY MOUNTING
H an d le  th re a d e d  fo r m o u n tin g  to  s ta n d —sta n d  a v a il
ab le  a t  s lig h t e x tr a  cost.

•  ROBUST
S ph erica l sc reen  c a s in g  fu lly  p ro te c ts  e lem en t.

B -46  - D "AUDIO • CELL" MICROPHONE

Interstate Representatives:—
W m . J .  M c L e lla n  & 

Co. P ty .  L td .,  55 
Y o rk  S t. ,  S y d n e y . 
BX 2508.

D is t r ib u to r s ’ C o r p o r a 
t io n  P ty .  L td .,  403 
B o u rk e  S t. ,  M el
b o u rn e ,  C .l .  M U3208, 
MU3908.

A . E . H a r ro ld ,  123 
C h a r lo t te  S t . ,  B r i s 
b a n e .  , B2729.

C a r ly le  & Co. L td .,  
915 H a y  S t.,  P e r th .  
B9371.

L . S. W ise  & C o ., 14 
P i r i e  S t . ,  A d e la id e .  
C818.

N E W  Z E A L A N D : 
S w a n  E le c t r i c a l  Co. 

L  t  d ., W e l lin g to n , 
C h r is tc h u r c h ,  A u c k 
la n d . D u n e d in .

G ile s  & E l l io t t  L td .,  
W e llin g to n .

AT T R A C T IV E  d e s ig n  a n d  p re c is io n  w o rk m a n s h ip  
p u t  th e  B -4 6 -D  in  t h e  “ lu x u r y ” c la s s  a t  a n  

e co n o m ic  p r ic e . A sk  y o u r  d e a le r  fo r  th e  B -4 6 -D . 
I t s  o u t s ta n d in g  p e r fo r m a n c e ,  a t t r a c t i v e  o x id e  f in ish  
a n d  d i s c r e e t  d e c o r a t io n  w ill e n h a n c e  a n y  e q u ip m e n t .  
Id e a l ly  s u i t e d  fo r  e v e r y  a p p l ic a t io n  w h e re  a  h ig h  
d e g re e  o f f id e li ty  is  r e q u i r e d —fro m  o u td o o r  P .A . w o rk  
to  t h e  m o s t  e la b o r a te  s tu d io  in s ta l la t io n .

BYER INDUSTRIES PTY LTD
8 DORCAS STREET, SOUTH MELBOURNE. VICTORIA.


